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D I S C L A I M E R  
 

This publication is a report by staff of the 
California Regional Water Quality Control Board, Central Valley Region. 

This report contains the technical evaluations supporting a staff recommendation to amend the Water 
Quality Control Plan for the Sacramento and San Joaquin River Basin.  The Regional Board adopted an 

amendment to the Basin Plan based on staff recommendations in Resolution No. R5-2007-0136.  
Mention of specific products does not represent endorsement of those products by the Regional Board.
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AMENDMENTS TO 
THE WATER QUALITY CONTROL PLAN 

FOR THE SACRAMENTO RIVER AND 
SAN JOAQUIN RIVER BASINS 

 
FOR pH AND TURBIDITY 

 
STAFF REPORT 

 

EXECUTIVE SUMMARY 

The Regional Water Board has identified water quality regulation problems for dis-
charges to streams under low flow conditions.  Some municipal wastewater treatment 
plants have difficulty complying consistently with receiving water limitations based on 
the current pH and turbidity objectives.  The current pH and turbidity objectives are 
more stringent than current science recommends to protect beneficial uses and more 
stringent than current Federal criteria. 
 
To resolve these regulatory difficulties, the Regional Water Board proposes to amend 
the Basin Plan’s existing pH and turbidity water quality objectives.  The proposed 
amendments to the pH and turbidity objectives are consistent with current science, 
founded on Federal criteria, and consistent with Federal and State antidegradation poli-
cies. 
 
The proposed pH amendment involves deletion of language from the Basin Plan regard-
ing pH change and averaging periods.  The language that is proposed to remain, states 
that the pH of waters in the basins of the Sacramento and San Joaquin Rivers must be 
maintained between 6.5 and 8.5. 
 
The current turbidity objective includes four bulleted sections.  The proposed amend-
ment involves modification of the first bulleted item regarding natural turbidity between 0 
and 5 NTUs.  What is now one bulleted item will be split into two bulleted items.  The 
new first bullet will address turbidity less than 1 NTU and will allow turbidity to increase 
up to 2 NTUs.  The new second bullet will address turbidity between 1 and 5 NTUs and 
will continue to require that turbidity not increase more than 1 NTU.  The remaining 
three bulleted items regarding turbidity at greater than 5 NTUs will remain unchanged. 
 
Analysis of the proposed amendments in conformance with CEQA guidelines is in-
cluded.
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1 INTRODUCTION 

This Staff Report is the primary planning documentation required by the California Water 
Code for adoption of Basin Plan amendments by the Regional Water Quality Control 
Board, Central Valley Region (Regional Water Board).   

1.1 PURPOSE 

The purpose of this Staff Report is to define and provide support for the proposed 
amendments to the Basin Plan’s current water quality objectives for pH and turbidity.  
Section 1 (Introduction) provides historical and regulatory background for the basin 
plan amendment process.  Section 2 (Summary of Proposed Amendments to the Basin 
Plan) presents the proposed modifications to the current water quality objectives for pH 
and turbidity, as they would actually appear in the Basin Plan.  Section 3 (Beneficial 
Uses) discusses the regulatory role of beneficial use designations.  Section 4-1 (Water 
Quality Objectives) discusses the approach used to develop the proposed modifications 
to the current pH and turbidity objectives, the rationale for the proposed modifications, 
and evaluates the level to which the amended objectives would protect each beneficial 
use.  Section 5 (Antidegradation Analysis) evaluates the proposed objectives with re-
spect to the federal and State antidegradation policies.  Section 6 (Programs for Im-
plementation of the Proposed Basin Plan Amendments) discusses the need for and 
rationale behind the program for implementation and the time schedule for compliance.  
Section 7 (Endangered Species Act Considerations) summarizes the results of the 
technical coordination conducted with National Marine Fisheries Service (NMFS) and 
United States Fish and Wildlife Service (USFWS) regarding the proposed amendments.  
Section 8 (Environmental Impacts Review) provides the analyses of potential environ-
mental impacts associated with adoption and implementation of the proposed amend-
ments.  Section 9 contains references for the literature cited in this report.  Appendix A 
provides recommended formats for comment letters.  Appendix B provides the list of 
beneficial use definitions from the Basin Plan. 

1.2 SCOPE OF REVISIONS TO THE BASIN PLAN 

The proposed amendments to the Basin Plan’s current water quality objectives for pH 
and turbidity will be applicable throughout the basins of the Sacramento and San Joa-
quin Rivers as defined in the Basin Plan, except where otherwise noted for specified 
water bodies.  The proposed amendments to the pH objective will affect all water bodies 
to which the current pH objective is applicable.  The proposed amendments to the tur-
bidity objective will only affect creeks and streams with turbidities at or below 1 NTU. 
 
The amendments are consistent with the Regional Water Board’s basin planning priori-
ties, protect beneficial uses, and resolve regulatory issues.   
 
Potential alternatives to the amendments are discussed in detail in Sections 4 and 8 
(Environmental Impact Review) of this Staff Report. 
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1.3 BACKGROUND 

1.3.1 Regulatory Authority and Mandates for Basin Plan Amendments 
 
The State Water Resources Control Board (State Water Board) and the nine Regional 
Water Quality Control Boards (regional water boards) are the principal state agencies 
with primary responsibility for coordination and control of water quality.  (California Wa-
ter Code (CWC) 13000).  Each regional water board is required to adopt a water quality 
control plan, or basin plan, which provides the basis for regulatory actions to protect wa-
ter quality.  (CWC 13240 et seq.).  Basin plans consist of beneficial uses of water, water 
quality objectives to protect the uses, and a program to implement the objectives.  
(CWC 13050(j)).  Basin plans, once adopted, must be periodically reviewed and may be 
revised.  (CWC  13240). 
 
Under the federal Clean Water Act, 33 U S C. section 1251 et seq., (CWA) the states 
are required to adopt water quality standards for surface waters.  (CWA 303(c)).  Water 
quality standards consist of 1) designated uses; 2) water quality criteria necessary to 
protect designated beneficial uses; and 3) an antidegradation policy.  (CWA 303(c)(2) 
(A) and (d)(4)(B); 40 C.F.R. 131.6).  In California, water quality standards are found in 
the basin plans and statewide water quality control plans adopted by the State Water 
Board.  State water quality objectives are synonymous with criteria under CWA section 
303(c).  Under the CWA, the states must review water quality standards at least trienni-
ally. 
 
Regional water boards adopt and amend basin plans through a structured process in-
volving peer review, public participation and environmental review.  Regional water 
boards must comply with the California Environmental Quality Act (CEQA) (Public Re-
sources Code (PRC) §21000 et seq.) when amending their basin plans.  The Secretary 
of Resources has certified the basin planning process as exempt from the CEQA re-
quirement to prepare an environmental impact report or other appropriate environmental 
document.  (PRC 21080.5; Cal. Code Regs., tit. 14, §15251(g)).  Instead, State Water 
Board regulations on its exempt regulatory programs require the regional water boards 
to prepare a written report and an accompanying CEQA Environmental Checklist and 
Determination with respect to Significant Environmental Impacts (CEQA Checklist).  
(Cal. Code Regs., tit. 23, §3775 et seq.). 
 
Basin plan amendments are not effective until they are approved by the State Water 
Board and the regulatory provisions are approved by the State Office of Administrative 
Law (OAL).  The United States Environmental Protection Agency (USEPA) also must 
review and approve amendments that add or modify water quality standards for waters 
of the United States.  
 
1.3.2 Basin Plan for the Sacramento and San Joaquin River Basins 
 
The Regional Water Board first adopted the Water Quality Control Plan for the Sacra-
mento River and San Joaquin River Basins in 1975.  In 1989 and 1994, the Regional 
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Water Board adopted major updates resulting in subsequent editions.  The current edi-
tion (Fourth Edition) incorporates all new amendments approved since 1994. 
 
1.3.3 Need for the Proposed Revisions to the Basin Plan 
 
Beginning with Section 13370 of the Water Code, and as authorized by the CWA, the 
Regional Water Boards have the authority to regulate discharges of wastewater to sur-
face waters under the National Pollutant Discharge Elimination System (NPDES) Pro-
gram.  The Regional Water Boards issue NPDES Permits that regulate the discharges 
by including effluent and receiving water limitations.  Failure of the dischargers to com-
ply with the limitations may result in the imposition of enforcement orders or fines. 
 
In its most recent (2005) triennial review of the Basin Plan, the Regional Water Board 
identified the need to resolve water quality regulation problems common to low flow wa-
ter bodies that become effluent dominated water bodies (EDWs) after receiving dis-
charges.  Municipal wastewater treatment plants that discharge to low flow streams 
have difficulty complying consistently with the Basin Plan’s current pH and turbidity wa-
ter quality objectives.  Even tertiary treatment plants that use more stringent treatment 
methods have difficulty achieving consistent compliance.   
 
The Basin Plan’s current general pH and turbidity water quality objectives are as fol-
lows: 
 

pH
“The pH shall not be depressed below 6.5 nor raised above 8.5.  Changes in 
normal ambient pH levels shall not exceed 0.5 in fresh waters with designated 
COLD or WARM beneficial uses.  In determining compliance with the water qual-
ity objective for pH, appropriate averaging periods may be applied provided that 
beneficial uses will be fully protected.” 
 
Turbidity
“Waters shall be free of changes in turbidity that cause nuisance or adversely af-
fect beneficial uses.  Increases in turbidity attributable to controllable water qual-
ity factors shall not exceed the following limits: 

• Where natural turbidity is between 0 and 5 Nephelometric Turbidity 
Units (NTUs), increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall not 
exceed 20 percent. 

• Where natural turbidity is between 50 and 100 NTUs, increases shall 
not exceed 10 NTUs. 

• Where natural turbidity is greater than 100 NTUs, increases shall not 
exceed 10 percent. 

 
In determining compliance with the above limits, appropriate averaging periods 
may be applied provided that beneficial uses will be fully protected.” 
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Dischargers to low flow water bodies have difficulty complying with the following por-
tions of the current pH and turbidity objectives: 

 
PH 
“Changes in normal ambient pH levels shall not exceed 0.5 in fresh waters with 
designated COLD or WARM beneficial uses.  In determining compliance with the 
water quality objective for pH, appropriate averaging periods may be applied pro-
vided that beneficial uses will be fully protected.” 
 
Turbidity 
“Where natural turbidity is between 0 and 5 Nephelometric Turbidity Units 
(NTUs), increases shall not exceed 1 NTU.” 
 

These portions of the pH and turbidity water quality objectives are not supported by cur-
rent science regarding the effects of pH and low-level turbidity on beneficial uses (RBI, 
2004; RBI, 2006), nor are they consistent with current USEPA criteria for pH and turbid-
ity in ambient waters. 
 
In 2002, the Regional Water Board adopted a site-specific water quality objective for pH 
in Deer Creek, Sacramento and El Dorado counties, that is the same as the modified 
pH objective proposed herein, based on the same scientific evidence presented in this 
Staff Report.  Consequently, part of this Basin Plan amendment will be to delete the 
site-specific water quality objective for pH in Deer Creek because it will be covered by 
this pH amendment, which will apply basin-wide.  
 
The objective of the proposed Basin Plan amendments is to improve the pH and low-
level turbidity objectives and to resolve common regulatory problems involving POTWs 
and the pH and low-level turbidity objectives.  The proposed amendments to both the 
pH and turbidity objectives are consistent with the current science pertaining to these 
parameters, will comply with federal and state antidegradation policies, and will continue 
to protect existing and potential beneficial uses. 
 
To facilitate the environmental impact review in Section 8 of this Staff Report, the “Pro-
posed Project” is defined as the implementation of amendments to the Basin Plan’s cur-
rent pH and 0 - 5 NTU turbidity water quality objectives.  Regulatory, economic, and 
scientific justifications are also provided for the Proposed Project. 

1.3.3.1 Regulatory and Economic Need 
Dischargers to high flow waterways do not have permit compliance problems associ-
ated with the current pH objective, because of dilution that occurs, or with the 0-5 turbid-
ity objective because of dilution and because the turbidity of high flow waterways is 
more often above 5 NTUs.  Therefore, the following discussions of the regulatory prob-
lems involving the water quality objectives for pH and the 0-5 NTU turbidity objective 
pertain primarily to low flow water bodies. 
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pH 
 
Creeks and streams, particularly under low flow conditions, may be subject to substan-
tial, natural diurnal fluctuations in pH, often greater than 0.5 pH units (Hynes 1970; Wet-
zel 1983; Boyd 1990).  The pH fluctuations are caused primarily by the photosynthesis 
process in aquatic macrophytes and algae, which occurs during daylight hours. 
 
The component of the pH objective that has caused regulatory issues, is the require-
ment stating:  “Changes in normal ambient pH levels shall not exceed 0.5 in fresh wa-
ters with designated COLD or WARM beneficial uses.”  Compliance with this portion of 
the pH objective may, in some cases, be achieved if appropriate averaging periods are 
applied, as provided in the current pH objective:  “In determining compliance with the 
water quality objective for pH, appropriate averaging periods may be applied provided 
that beneficial uses will be fully protected.”   Where averaging periods for pH compli-
ance have been included in NPDES permits, compliance has been achieved in many 
cases.  However, such averaging periods have not resolved compliance issues in all 
cases (e.g., Deer Creek), and the necessary information on effluent and stream condi-
tions has not been available to develop appropriate averaging periods for pH in all 
NPDES permits.  For dischargers without averaging periods, the result has been occa-
sional violations of NPDES permit limitations for pH and, in some cases, enforcement, 
fines, and third-party lawsuits. 
 
It would be inappropriate, from a regulatory perspective, to expend resources in an ef-
fort to resolve POTW pH compliance issues via developing averaging periods in NPDES 
permits.  Dischargers would need to expend time and personnel resources to gather 
sufficient information to develop appropriate averaging periods and Regional Water 
Board staff and California Department of Fish and Game staff would need to expend 
resources to review and approve averaging periods for each site.  These expenditures 
are unnecessary to protect beneficial uses as described in Section 1.3.3.2 and 4.1.5.1. 
 
Turbidity 
 
When water body flow is low and turbidity is less than 1 NTU, dischargers have difficulty 
complying with the portion of the Basin Plan’s current turbidity objective that states 
“Where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), in-
creases shall not exceed 1 NTU.”  
 
Compliance with this portion of the turbidity objective may not be achieved at all waste-
water treatment facilities that achieve a tertiary level of treatment with filtration, even if 
averaging periods are applied as allowed in the current turbidity objective. During non-
precipitation periods of the year, low flow waterways often have ambient background 
turbidities below 0.5 NTU.  Even state-of-the-art tertiary treatment facilities cannot al-
ways assure that downstream turbidity, under such conditions, will not be increased by 
more than 1 NTU (i.e., maintain downstream turbidities <1.5 NTUs).    For dischargers 
to low flow streams, the result has been occasional violations of the NPDES permit limi-
tations for turbidity and, in some cases, enforcement, fines, and third-party lawsuits. 
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Filtration is the mechanism that reduces turbidity by removing suspended matter from 
the wastewater.  It should be noted that treatment plants that achieve less than tertiary 
levels of treatment (e.g. secondary treatment plants) do not have the filtration capability 
of tertiary plants.  Therefore, the averaging periods that would help tertiary plants 
achieve compliance may not help secondary plants. 
 
However, as noted above for pH, expenditure of resources to develop averaging peri-
ods would be inappropriate because they are unnecessary to protect beneficial uses. 

1.3.3.2 Scientific Justification for pH and Turbidity Water Quality Objectives 
 
1.3.3.2.1 pH 

The Basin Plan’s current pH objective that states in part “Changes in normal ambient pH 
levels shall not exceed 0.5 in fresh waters with designated COLD or WARM beneficial 
uses.  In determining compliance with the water quality objective for pH, appropriate av-
eraging periods may be applied provided that beneficial uses will be fully protected.”  
This portion of the pH objective is overly stringent when compared to current science 
regarding the effects of pH on freshwater aquatic life and other beneficial uses (see 
Section 4.1.5.1).  In addition, the current pH objective is inconsistent with current 
USEPA recommended pH criteria for regulating pH (Section 4.1.2.2) in ambient fresh-
waters. 
 
Among the beneficial uses defined in the Basin Plan, aquatic life beneficial uses are 
most sensitive to pH levels and are the only beneficial uses potentially affected by 
changes in pH within the range of 6.5 to 8.5.  The study of the pH requirements of 
aquatic life dates back to the 1930s (e.g., Ellis 1937).  Since that time, hundreds of stud-
ies have been conducted and used as the technical basis for recommending ambient 
pH criteria for the protection of aquatic life.  The National Technical Advisory Committee 
(NTAC) to the Secretary of the Interior (NTAC 1968) published the first pH criteria in 
1968.  Subsequent pH criteria for the protection of aquatic life were published by the 
National Academy of Sciences (NAS), National Academy of Engineering Committee on 
Water Quality Criteria in 1972 (NAS 1972), and by USEPA in 1976, 1986, and 1999 
(USEPA 1976, 1986, 1999a).  Since 1976, USEPA’s pH criterion for the protection of 
freshwater aquatic life continues to be, maintenance of water body pH between 6.5 and 
9.0.  None of the pH criteria recommended by the USEPA or other experts incorporates 
a limit of 0.5 for change of pH within the range of 6.5 - 8.5.  Therefore, maintaining a pH 
between 6.5 and 8.5 will protect aquatic life beneficial uses, and a limit of 0.5 for pH 
changes within this range is unnecessary.  The averaging period provision was used to 
assist dischargers to achieve compliance with the 0.5 pH change limit.  By deleting the 
pH change requirement, the regulatory issues will also be resolved so the provision for 
averaging periods should also be deleted.  
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1.3.3.2.2 Turbidity 

The portion of the Basin Plan’s current turbidity objective that is the focus of this 
amendment is the portion the states: “Where natural turbidity is between 0 and 5 
Nephelometric Turbidity Units (NTUs), increases shall not exceed 1 NTU.” More specifi-
cally, this amendment focuses on situations where ambient background turbidity is be-
low 1 NTU.  Among the beneficial uses defined in the Basin Plan, the aquatic life and 
recreational uses are the most sensitive in this turbidity range.  The turbidity of treated 
water that is distributed for consumption would not be affected at the low turbidities af-
fected by the proposed amendments.  Therefore, these Basin Plan turbidity objectives 
are based on protecting the aquatic life and recreational beneficial uses.  The ambient 
water quality criteria documents cited above (NTAC 1968, NAS 1972, USEPA 1976, 
1986, 1999a) and a review of the past and current scientific literature (RBI 2006) indi-
cate that freshwater aquatic life does not require that changes in turbidity be limited to 1 
NTU when natural turbidity is 0 - 5 NTUs, as required in the current Basin Plan.  More-
over, at low turbidities the visual, aesthetic quality of water bodies differs negligibly (RBI 
2006b), and to protect recreational uses, change in turbidity need not be limited to 1 
NTU.  Thus, this portion of the turbidity objective, specifically when ambient background 
turbidity is below 1 NTU, is overly stringent when compared to current science regarding 
the effects of turbidity on freshwater aquatic life and other beneficial uses (see Section 
4.2.5.1; RBI 2006). 

1.3.3.3 Compliance with Antidegradation Policies 
The federal antidegradation policy, 40 CFR 131.12(a), states that existing water quality 
shall be maintained and protected, requires that existing in-stream water uses and the 
level of water quality necessary to protect the existing uses should be maintained, and 
where the quality of the water exceeds the levels to protect beneficial uses, allows lower 
water quality if necessary to accommodate important economic or social development in 
the area in which the waters are located, as long as water quality is still adequate to 
fully protect existing uses.  
 
The antidegradation provisions of State Water Board Resolution No. 68-16 state that 
whenever existing quality of water is better than the quality necessary to protect benefi-
cial uses, such quality shall be maintained until it has been demonstrated that any 
change will be consistent with maximum benefit to the people of the state, will not un-
reasonably affect present and anticipated beneficial use of such water and will not result 
in water quality less than that prescribed in the policies. 
 
pH 
 
The proposed amendment to the Basin Plan’s current pH water quality objective will re-
flect current scientifically supported pH requirements for the protection of aquatic life 
and other beneficial uses.  The proposed amendment will be more consistent with the 
current USEPA recommended criteria and will be fully protective of aquatic life and the 
other beneficial uses listed in the Basin Plan.  Changes in pH when pH is maintained 
within the range of 6.5 to 8.5 are neither beneficial nor adverse and, therefore, are not 
considered to be degradation in water quality.  Attempting to restrict pH changes to 0.5 
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pH units would incur substantial costs without demonstrable benefits to beneficial uses. 
Thus, any changes in pH that would occur under the amended pH objective would not 
only be protective of beneficial uses, but also would be consistent with maximum benefit 
to people of the state. Therefore the proposed amendment will not violate antidegrada-
tion policies.   
 
Turbidity 
 
The proposed amendment to the Basin Plan’s current turbidity water quality objective 
will reflect current scientifically supported turbidity requirements for the protection of 
aquatic life and other beneficial uses and, therefore, will be fully protective of aquatic life 
and the other beneficial uses listed in the Basin Plan.  Changes in turbidity allowed by 
the proposed amendment, when ambient turbidity is below 1 NTU, would not adversely 
affect beneficial uses and would maintain water quality at a level higher than necessary 
to protect beneficial uses.  Restricting low-level turbidity changes further would require 
costly upgrades to numerous POTWs, which would not provide any additional protection 
of beneficial uses. Thus, any changes in turbidity that would occur under the amended 
turbidity objective would not only be protective of beneficial uses, but also would be 
consistent with maximum benefit to people of the state. Therefore, the proposed 
amendment will not violate antidegradation policies.  
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2 SUMMARY OF PROPOSED AMENDMENTS TO THE BASIN PLAN 

This section presents the amended language as it is proposed to appear in the Basin 
Plan.  Specifically, the amendments proposed in this Staff Report consist of modifica-
tions to the current water quality objectives for pH and turbidity. 

2.1 INTRODUCTION (BASIN PLAN CHAPTER 1) 

No modifications to Chapter I (Introduction) of the Basin Plan are proposed. 

2.2 EXISTING AND POTENTIAL BENEFICIAL USES (BASIN PLAN CHAPTER II) 

No modifications to Chapter II (Existing and Potential Beneficial Uses) of the Basin Plan 
are proposed. 

2.3 WATER QUALITY OBJECTIVES (BASIN PLAN CHAPTER III) 

This section presents the proposed modifications to the current water quality objectives 
for pH and turbidity.  The specific proposed deletions to Section III, page 6 (pH) and 
page 9 (turbidity) are shown in strikeout.  The new language proposed for Section III, 
page 9 (turbidity) is highlighted.  A detailed discussion of the rationale and technical in-
formation in support of the proposed modifications to the objectives is provided in Sec-
tion 4 and the appendices. 

2.3.1 Intent of Proposed pH Amendment 

The proposed amendment to the pH objective is intended to:  1) maintain the pH range 
of the existing objective, which will continue to prevent controllable factors from causing 
water body pH to be depressed below 6.5 or be raised above 8.5, unless otherwise 
specified in the Basin Plan; 2) eliminate restrictions on changes in pH when resultant pH 
is between 6.5 and 8.5; and 3) remove the pH averaging period. 

2.3.2 Intent of Proposed Turbidity Amendment 

The proposed amendments are intended to modify the portion of the first bullet of the 
existing turbidity objective when the natural turbidity is less than 1 NTU.  The proposed 
amendment does not affect the Basin Plan’s existing turbidity objective when natural 
turbidity is between 1 and 5 NTUs.  The remaining three bulleted portions of the existing 
turbidity objective where natural turbidity exceeds 5 NTUs will be unaffected by the pro-
posed amendment (turbidity between 5 and 50 NTUs, turbidity between 50 and 100 
NTUs; and turbidity greater than 100 NTUs). 
 
The text in the following pages represents specific pages of the Basin Plan, with the 
proposed amendments indicated in strikeout and highlight. 
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2.4 IMPLEMENTATION (BASIN PLAN CHAPTER IV) 

No modifications to Chapter IV (Implementation) of the Basin Plan are proposed. 

2.5 SURVEILLANCE AND MONITORING (BASIN PLAN CHAPTER V) 

No modifications to Chapter V (Surveillance and Monitoring) of the Basin Plan are pro-
posed. 
 
NOTE THAT ONLY THOSE PORTIONS OF THE BASIN PLAN WITH CHANGES ARE 
PROVIDED.  ROWS OF ASTERISKS (* * * * *) INDICATE WHERE SECTIONS OF 
TEXT HAVE NOT BEEN INCLUDED. 
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III. WATER QUALITY OBJECTIVES 
 
The Porter-Cologne Water Quality Control Act 
defines water quality objectives as "...the limits or 
levels of water quality constituents or characteristics 
which are established for the reasonable protection of 
beneficial uses of water or the prevention of nuisance 
within a specific area" [Water Code Section 
13050(h)]. It also requires the Regional Water Board 
to establish water quality objectives, while 
acknowledging that it is possible for water quality to 
be changed to some degree without unreasonably 
affecting beneficial uses.  In establishing water 
quality objectives, the Regional Water Board must 
consider, among other things, the following factors: 
 
• Past, present, and probable future beneficial 

uses; 

• Environmental characteristics of the 
hydrographic unit under consideration, including 
the quality of water available thereto; 

• Water quality conditions that could reasonably 
be achieved through the coordinated control of 
all factors which affect water quality in the area; 

• Economic considerations; 

• The need for developing housing within the 
region; 

• The need to develop and use recycled water.  
(Water Code Section 13241) 

 
The Federal Clean Water Act requires a state to 
submit for approval of the Administrator of the U.S. 
Environmental Protection Agency (USEPA) all new 
or revised water quality standards which are 
established for surface and ocean waters.  As noted 
earlier, California water quality standards consist of 
both beneficial uses (identified in Chapter II) and the 
water quality objectives based on those uses. 
 
There are seven important points that apply to 
water quality objectives. 
 
The first point is that water quality objectives can be 
revised through the basin plan amendment process.  
Objectives may apply region-wide or be specific to 
individual water bodies or parts of water bodies.  
Site-specific objectives may be developed whenever 
the Regional Water Board believes they are 

appropriate.  As indicated previously, federal 
regulations call for each state to review its water 
quality standards at least every three years.  These 
Triennial Reviews provide one opportunity to 
evaluate changing water quality objectives, because 
they begin with an identification of potential and 
actual water quality problems, i.e., beneficial use 
impairments.  Since impairments may be associated 
with water quality objectives being exceeded, the 
Regional Water Board uses the results of the 
Triennial Review to implement actions to assess, 
remedy, monitor, or otherwise address the 
impairments, as appropriate, in order to achieve 
objectives and protect beneficial uses.  If a problem 
is found to occur because, for example, a water 
quality objective is too weak to protect beneficial 
uses, the Basin Plan should be amended to make the 
objective more stringent.  (Better enforcement of the 
water quality objectives or adoption of certain 
policies or redirection of staff and resources may also 
be proper responses to water quality problems.  See 
the Implementation chapter for further discussion.) 
 
Changes to the objectives can also occur because of 
new scientific information on the effects of specific 
constituents.  A major source of information is the 
USEPA which develops data on the effects of 
chemical and other constituent concentrations on 
particular aquatic species and human health.  Other 
information sources for data on protection of 
beneficial uses include the National Academy of 
Science which has published data on  
bioaccumulation and the Federal Food and Drug 
Administration which has issued criteria for 
unacceptable levels of chemicals in fish and shellfish 
used for human consumption.  The Regional Water 
Board may make use of those and other state or 
federal agency information sources in assessing the 
need for new water quality objectives. 
 
The second point is that achievement of the 
objectives depends on applying them to controllable 
water quality factors.  Controllable water quality 
factors are those actions, conditions, or  
circumstances resulting from human activities that 
may influence the quality of the waters of the State, 
that are subject to the authority of the State Water 
Board or the Regional Water Board, and that may be 
reasonably controlled. Controllable factors are not 
allowed to cause further degradation of water quality 
in instances where uncontrollable factors have 
 
* * * * * 



 
 
* * * * * 
pH 
 
The pH shall not be depressed below 6.5 nor raised 
above 8.5.  Changes in normal ambient pH levels 
shall not exceed 0.5 in fresh waters with designated 
COLD or WARM beneficial uses.  In determining 
compliance with the water quality objective for pH, 
appropriate averaging periods may be applied 
provided that beneficial uses will be fully protected.
 
The following site-specific objectives replace the 
general pH objective, above, in its entirety for the 
listed water bodies. 
 
For Goose Lake (2), pH shall be less than 9.5 and 
greater than 7.5 at all times.  For Deer Creek, source 
to Cosumnes River, pH shall not be depressed below 
6.5 nor raised above 8.5
* * * * * 
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* * * * * 
organizations to evaluate compliance with this 
objective. 
 
The survival of aquatic life in surface waters 
subjected to a waste discharge or other controllable 
water quality factors shall not be less than that for the 
same water body in areas unaffected by the waste 
discharge, or, when necessary, for other control water 
that is consistent with the requirements for 
"experimental water" as described in Standard 
Methods for the Examination of Water and 
Wastewater, latest edition.  As a minimum, 
compliance with this objective as stated in the 
previous sentence shall be evaluated with a 96-hour 
bioassay. 
 
In addition, effluent limits based upon acute 
biotoxicity tests of effluents will be prescribed where 
appropriate; additional numerical receiving water 
quality objectives for specific toxicants will be 
established as sufficient data become available; and 
source control of toxic substances will be  
encouraged. 
 
Turbidity 
 
Waters shall be free of changes in turbidity that cause 
nuisance or adversely affect beneficial uses.  
Increases in turbidity attributable to controllable 
water quality factors shall not exceed the following 
limits: 

• Where natural turbidity is between 0 and 5 
Nephelometric Turbidity Units (NTUs), 
increases shall not exceed 1 NTU. 

• Where natural turbidity is less than 1 
Nephelometric Turbidity Unit (NTU), 
controllable factors shall not cause downstream 
turbidity to exceed 2 NTUs. 

• Where natural turbidity is between 1 and 5 
NTUs, increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 
NTUs, increases shall not exceed 20 percent. 

• Where natural turbidity is between 50 and 100 
NTUs, increases shall not exceed 10 NTUs. 

• Where natural turbidity is greater than 100 
NTUs, increases shall not exceed 10 percent. 

 
In determining compliance with the above limits, 
appropriate averaging periods may be applied 
provided that beneficial uses will be fully protected. 

 
Exceptions to the above limits will be considered 
when a dredging operation can cause an increase in 
turbidity. In those cases, an allowable zone of 
dilution within which turbidity in excess of the limits 
may be tolerated will be defined for the operation and 
prescribed in a discharge permit. 
 
For Folsom Lake (50) and American River (Folsom 
Dam to Sacramento River) (51), except for periods of 
storm runoff, the turbidity shall be less than or equal 
10 NTUs.  To the extent of any conflict with the 
general turbidity objective, the more stringent 
applies. 
 
For Delta waters, the general objectives for turbidity 
apply subject to the following:  except for periods of 
storm runoff, the turbidity of Delta waters shall not 
exceed 50 NTUs in the waters of the Central Delta 
and 150 NTUs in other Delta waters.  Exceptions to 
the Delta specific objectives will be considered when 
a dredging operation can cause an increase in 
turbidity.  In this case, an allowable zone of dilution 
within which turbidity in excess of limits can be 
tolerated will be defined for the operation and 
prescribed in a discharge permit.  
 
For Deer Creek, source to Cosumnes River: 
• When the dilution ratio for discharges is less 

than 20:1 and where natural turbidity is less that 
1 Nephelometric Turbidity Unit (NTU), 
discharges shall not cause the receiving water 
daily average turbidity to exceed 2 NTUs or 
daily maximum turbidity to exceed 5 NTUs. 
Where natural turbidity is between 1 and 5 
NTUs, dischargers shall not cause receiving 
water daily average turbidity to increase more 
than 1 NTU or daily maximum turbidity to 
exceed 5 NTUs 

• Where discharge dilution ratio is 20:1 or greater, 
or where natural turbidity is greater than 5 
NTUs, the general turbidity objectives shall 
apply. 

 
 
* * * * * 
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3 BENEFICIAL USES 

This section provides a brief overview of federal and State regulations pertaining to 
beneficial use designation as part of establishing water quality standards. 

3.1 FEDERAL AND STATE REGULATORY OVERVIEW 

Section 303 of the CWA requires that states protect beneficial uses of waters of the 
United States within their jurisdictional boundaries.  USEPA regulations further require 
that states adopt water quality criteria (referred to as “water quality objectives” in Cali-
fornia) that protect the designated “beneficial uses” of water bodies.  The designated 
beneficial uses, the water quality criteria to protect those uses, and an antidegradation 
policy constitute water quality standards. 
 
To paraphrase USEPA’s “Water Quality Standards Handbook” (USEPA 1994, p. 2-1), a 
water quality standard defines the water quality goals for a water body that protect the 
designated beneficial use or uses.  States adopt water quality standards to protect pub-
lic health or welfare, enhance the quality of water, and serve the purposes of the CWA.  
As defined in Sections 101(a)(2) and 303(c) of the CWA, “Serve the purposes of the 
CWA” means that water quality standards should: 
 
• Provide, wherever attainable, water quality for the protection and propagation of fish, 

shellfish, and wildlife, and recreation in and on the water (“fishable/swimmable”); and 

• Consider the use and value of State waters for public water supplies, propagation of 
fish and wildlife, recreation, agriculture, and industrial purposes, and navigation. 

 
In designating beneficial uses for a water body, states are required to consider, at a 
minimum, those uses listed in Sections 101(a)(2) and 303(c) of the CWA.  However, 
states are allowed to develop subcategories of uses, within the CWA’s general catego-
ries, to “… refine and clarify specific use classes.” For example, subcategories of 
aquatic life uses may be on the basis of attainable habitat (e.g., coldwater versus 
warmwater habitat) (USEPA 1994, p. 2-5).  The USEPA (1994, p. 2-6) also notes:  “In 
some areas of the country, uses are practical only for limited seasons.  U.S. EPA rec-
ognizes seasonal uses….  States may specify the seasonal uses and criteria protective 
of that use as well as the time frame for the …season, so long as the criteria do not pre-
vent the attainment of any more restrictive use attainable in other seasons.” 
 
The CWA requires states to protect “existing uses” that are defined as those beneficial 
uses actually attained in the water body on or after 28 November 1975 (40 CFR 
131.3(e)). 
 
Beneficial use designation is discussed here prior to the discussion on water quality ob-
jectives because water quality objectives are dependent upon the beneficial use desig-
nation.  Uses that may be protected include, but are not limited to, domestic, municipal, 
agricultural and industrial supply; power generation; recreation; aesthetic enjoyment; 



navigation; and preservation of fish, wildlife, and other aquatic resources or preserves 
(California Water Code Section 13050(f)). 

3.2 WATER BODIES WITHIN THE SACRAMENTO RIVER AND SAN JOAQUIN RIVER BASINS AND 
THEIR DESIGNATED BENEFICIAL USES 

The Basin Plan contains the beneficial uses (Appendix B), water quality objectives and 
antidegradation policy that make up the water quality standards for the water bodies in 
the Sacramento River and San Joaquin River Basins.   
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4 WATER QUALITY OBJECTIVES 

The Porter-Cologne Water Quality Control Act defines water quality objectives as “…the 
limits or levels of water quality constituents or characteristics which are established for 
the reasonable protection of beneficial uses of water or the prevention of nuisance 
within a specific area” (Water Code Section 13050(h)).  The Act also requires the Re-
gional Water Board to establish water quality objectives, while acknowledging that it is 
possible for water quality to be changed to some degree without unreasonably affecting 
beneficial uses (Water Code Section 13241). 
 
The proposed Basin Plan amendments are modifications to the water quality objectives 
for pH and turbidity.  Development or modification of water quality objectives requires, at 
a minimum, consideration of the following six elements (Water Code Section 13241): 
 

1) Past, present, and probable future beneficial uses; 
2) Environmental characteristics of the hydrographic unit under consideration, 

including the quality of water; 
3) Water quality conditions that could reasonably be achieved through the coor-

dinated control of all factors that affect water quality in the area; 
4) Economic considerations; 
5) The need for developing housing within the region; 
6) The need to develop and use recycled water. 

 
In addition, on pages III-1 and III-2, the Basin Plan specifies the following seven “impor-
tant points” that apply to water quality objectives: 
 

1) Water quality objectives can be revised through the basin plan amendment 
process. 

2) Achievement of the objectives depends on applying them to controllable wa-
ter quality factors.  Controllable water quality factors are those actions, condi-
tions, or circumstances resulting from human activities that may influence the 
quality of the waters of the State, that are subject to the authority of the State 
Water Board or the Regional Water Board, and that may be reasonably con-
trolled. 

3) Objectives are to be achieved primarily through the adoption of waste dis-
charge requirements (including permits) and cleanup and abatement orders. 

4) The Regional Water Board recognizes that immediate compliance with water 
quality objectives adopted by the Regional Water Board or the State Water 
Board, or with water quality criteria adopted by the USEPA, may not be feasi-
ble in all circumstances. 
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5) In cases where water quality objectives are formulated to preserve historic 
conditions, there may be insufficient data to determine completely the tempo-
ral and hydrologic variability representative of historic water quality.  The Re-
gional Water Board determines the reasonableness of achieving the 
objectives through regulation of the controllable factors in the areas of con-
cern. 

6) The State Water Board adopts policies and plans for water quality control that 
can specify water quality objectives or affect their implementation. 

7) Water quality objectives may be in numerical or narrative form. 
 

The Basin Plan’s current objectives for pH and turbidity are provided below, in Section 
4.1.1 and Section 4.2.1, respectively.  Following subsections address/discuss:  1) the 
alternative approaches for developing a proposed modification to the current pH and 
turbidity objectives; 2) the approach selected and used to develop the proposed 
amendments for both parameters; 3) the proposed changes to the current objectives, 
which constitute the amendments; and 4) the basis for and evaluation of the proposed 
objectives in terms of their ability to provide reasonable protection of beneficial uses.  
The latter “basis and evaluation” discussions of the proposed amendments are provided 
in a manner that specifically addresses the six Water Code elements listed above. 

4.1 PH OBJECTIVE 

4.1.1 Current pH Objective in the Basin Plan 

The Basin Plan’s current general pH objective is as follows: 
 

“The pH shall not be depressed below 6.5 nor raised above 8.5.  Changes in 
normal ambient pH levels shall not exceed 0.5 in fresh waters with designated 
COLD or WARM beneficial uses.  In determining compliance with the water 
quality objective for pH, appropriate averaging periods may be applied pro-
vided that beneficial uses will be fully protected.” 

4.1.2 Alternatives Considered 

To improve the scientific basis for and compliance with the pH water quality objective, 
and provide consistency with existing Federal criteria, three alternatives were consid-
ered:  1) no action; 2) adoption of the USEPA national ambient criteria for pH; and 3) 
adoption of a basin-specific pH objective.  The criteria used for assessing the three al-
ternatives and for selecting the recommended alternative included: 
 
1) Consistency with State and Federal water quality laws, policies (including antide-

gradation policies), and water quality criteria; 
2) Protection of all designated beneficial uses; 

Final Staff Report 4-2 October 2007  



 

3) Consistency with current science regarding the water quality that is necessary to 
reasonably protect beneficial uses;  

4) Is not overly restrictive; and 
5) Applicability to water bodies of the Basin. 

4.1.2.1 Alternative 1 – No Action 
Under this alternative, the Basin Plan’s current water quality objective for pH would re-
main unchanged and, therefore, would continue to be applicable to water bodies in the 
Basin. 

4.1.2.2 Alternative 2 – Adopt USEPA National Ambient Criteria 
Under this alternative, the USEPA’s current national ambient criteria for pH in fresh wa-
ters would be adopted as the pH water quality objective in the Basin Plan.  The current 
national criteria for pH are as follows (USEPA 1986, 1999a): 
 

“Criteria: 

Range 
5-9 Domestic water supplies (welfare) 
6.5-9.0 Freshwater aquatic life 
6.5-8.5 Marine aquatic life (but not more than 0.2 units 

outside of normally occurring range)” 

4.1.2.3 Alternative 3 – Develop a Basin-Specific pH Objective 
Under this alternative, a basin-specific pH objective, would be developed that would ap-
ply to all waters of the Basin.  Its development would reflect current scientifically sup-
ported pH requirements and criteria for the protection of all beneficial uses (particularly 
freshwater aquatic life) and specific chemical, physical, and biological characteristics of 
the water bodies of the Basin. 

4.1.3 Recommended Alternative 

Alternative 3 is the recommended alternative because it is: 
1) Consistent with State and Federal water quality laws, water quality criteria, and 

policies, including antidegradation policies; 
2) Protective of beneficial uses; 

3) Consistent with current science and will improve the scientific basis upon which 
the water quality objective is based; and 

4) Not overly restrictive and, thereby addresses regulatory compliance issues.  
 
Adoption of Alternative 1 (No Action) would not satisfy the alternative selection criteria 
because it would maintain the 0.5-unit-change component of the current pH objective 
that is unnecessarily restrictive in a manner that creates the very regulatory compliance 
issues in need of resolution. The feasibility of implementing the No Action alternative is 
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addressed in Section 8.7. Alternative 2 (USEPA National Criteria) also would not satisfy 
the alternative selection criteria because it is less restrictive than the current objective 
and the objective developed under Alternative 3 and it provides a lower level of protec-
tion to sensitive aquatic organisms, specifically  for salmonids (McKee and Wolf 1963, 
NAS 1972, Witschi and Ziebel 1979, and Modin, pers. comm., 1998), which are a com-
mon and important groups of species within the waterways of the basins. 

4.1.4 Proposed pH Objective 

The following pH objective is proposed: 
 

“The pH shall not be depressed below 6.5 nor raised above 8.5.  Changes in 
normal ambient pH levels shall not exceed 0.5 in fresh waters with designated 
COLD or WARM beneficial uses.  In determining compliance with the water qual-
ity objective for pH, appropriate averaging periods may be applied provided that 
beneficial uses will be fully protected.” 

 
The proposed amendment to the pH objective is to delete the restriction on change and 
its associated averaging period.  The aspect of the current pH objective that defines the 
acceptable range within which pH will be maintained will remain unchanged under the 
proposed amendment. 

4.1.5 Basis for and Evaluation of the Proposed Basin-Specific pH Objective 

4.1.5.1 Beneficial Use Considerations 
Before amendments to the Basin Plan’s existing pH objective can be developed, or 
evaluated for their protectiveness, the effect of pH on each beneficial use must be de-
termined.  To address this issue, the beneficial uses defined in the Basin Plan (see Ap-
pendix B) have been grouped into more general groups based on the effect pH has on 
specific uses of water.  Because it is the “0.5 pH change” component of the current ob-
jective that the Regional Water Board proposes to remove, emphasis is placed on the 
effects of the change of pH when the resultant pH remains between 6.5 and 8.5.  For 
those beneficial uses that are most affected by pH (e.g., aquatic life uses), a general 
discussion of the effects that may result from pH levels outside the pH range of 6.5 to 
8.5, is also included to provide context. 
 
4.1.5.1.1 Uses Unaffected, or Minimally Affected, by pH 

• Navigation (NAV) 
• Hydropower Generation (POW) 

 
Water pH levels between 6.5 and 8.5 have no effect on the beneficial uses listed in this 
category.  Extreme pH levels in water bodies could affect, either directly or indirectly, 
almost all beneficial uses.  For example, extremely acidic waters (e.g., pH of 1 to 4) 
could corrode turbines and thus be less suitable for power production at hydropower fa-
cilities than water with a less corrosive pH.  However, the proposed amendment to the 
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pH objective would require that the effects of controllable factors on receiving water pH 
be limited to the range of 6.5 to 8.5 pH units.  Therefore, adoption and implementation 
of the proposed amendment would have no impact on the beneficial uses of navigation 
and hydropower generation. 
 
4.1.5.1.2 Effects on Municipal and Industrial Uses 

• Municipal and Domestic Supply (MUN) 
• Industrial Service Supply (IND) 
• Industrial Process Supply (PRO) 
 

In its April 1968 report to the Federal Water Pollution Control Administration, under the 
public water supplies section, the NTAC stated the following (NTAC 1968): 
 

“Most unpolluted waters have pH values within the range recommended as a 
permissible criterion [6.0-8.5; see Table II-1, p. 20].  Any pH value within this 
range is acceptable for public water supply.” 

 
In 1972, the National Academy of Sciences-National Academy of Engineering Commit-
tee on Water Quality Criteria submitted its report Water Quality Criteria, 1972 to the 
USEPA (NAS 1972).  The NAS report relied significantly on work published in its prede-
cessor document (NTAC 1968), often referred to as the “Green Book.”  USEPA later 
published the 1972 NAS report as its “Blue Book.”  The 1972 NAS report included a 
complete reexamination of pH effects, and a critical review of all available data.  Re-
garding public water supplies, NAS (1972) stated the following: 
 

“Because the defined treatment process can cope with natural waters within the 
pH range of 5.0 to 9.0 but becomes less economical as this range is extended, it 
is recommended that the pH of public water supply sources be within 5.0 to 9.0.” 

 
In both its 1976 “Red Book” and 1986 “Gold Book” water quality criteria documents, the 
USEPA recommended that the pH of domestic water supplies be maintained between 5 
and 9 pH units (USEPA 1976, 1986).  The 5 - 9 pH range also was recommended by 
USEPA for protection of domestic supplies in its most recent criteria update (USEPA 
1999a). 
 
Regarding industrial uses, neither the NTAC (1968) report nor the NAS (1972) report 
made specific, quantitative recommendations for a range of raw surface water pH that 
was acceptable for industrial service supply or industrial process supply.  Rather, the 
reports listed the range of pH in water supplies that “have been used” by various indus-
tries.  The range of pH varied widely throughout the reported industrial uses.  Water 
quality requirements for specific industries were specified “at the point of use” and not 
for the raw surface water or groundwater supply.  Neither NTAC nor NAS (NTAC 1968, 
NAS 1972) specified a range of pH that was required for industrial service or process 
supply. 
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Based on its review of the NAS (1972) report, the USEPA stated the following in its 
1976 and 1986 criteria documents (USEPA 1976, 1986): 

“In general, process waters used varied from pH 3.0 to 11.7, while cooling waters 
used varied from 5.0 to 8.9.  Desirable pH values are undoubtedly closer to neu-
tral to avoid corrosion and other deleterious chemical reactions.  Waters with pH 
values outside these ranges are considered unusable for industrial purposes.” 

 
The proposed pH amendment would remove the component of the current objective 
that limits changes in normal ambient pH to 0.5 units, and would retain the component 
that limits the pH range of ambient fresh waters to 6.5-8.5 pH units.  Based on the na-
tional criteria recommendations, implementation of the proposed amendment would 
have no effects on the beneficial uses of Municipal and Domestic Supply (MUN), Indus-
trial Service Supply (IND), and Industrial Process Supply (PRO). 
 
4.1.5.1.3 Effects on Agricultural Uses (AGR) 

NTAC (1968), Table IV-1, p. 116, titled Key Water Quality Criteria for Farmstead Uses, 
contains a pH recommendation of 6.0 to 8.5.  This report stated that: “acidity or alkalinity 
in irrigation water is seldom directly detrimental to crop growth.  Normally, water with pH 
values of 4.5 to 9.0 should not present any insurmountable problems, but a range of 5.5 
to 8.5 would be more desirable.” 
 
The 1972 water quality criteria document (NAS 1972) stated: 

“Because most of the effects of acidity and alkalinity in irrigation waters on soils 
and plant growth are indirect, no specific pH values can be recommended.  How-
ever, water with pH values in the range of 4.5 to 9.0 should be usable provided 
that care is taken to detect the development of harmful indirect effects.” 

 
This 1972 criteria document further stated: 

“For general farmstead uses of water, including drinking, other household uses, 
and handling of produce and milk, it is recommended that water of the quality 
designated by the federal Drinking Water Standards be used.  Raw water sup-
plies not meeting these requirements should be treated to yield a finished product 
of quality comparable to drinking water.  In general, raw waters should be free 
from impurities that are offensive to sight, smell, and taste.” 

 
In its 1976 and 1986 criteria documents, the USEPA stated: “The pH of water applied 
for irrigation purposes is not normally a critical parameter.  Compared with the large 
buffering capacity of the soil matrix, the pH of applied water is rapidly changed to ap-
proximately that of the soil” (USEPA 1976, 1986).  These documents also recom-
mended the pH range of 4.5 to 9.0 as being acceptable for irrigation uses. 
 
Based on the national criteria recommendations, implementation of the proposed 
amendment would have no effect on Agricultural Uses (AGR). 
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4.1.5.1.4 Effects on Groundwater and Surface Water Replenishment 

• Groundwater Recharge (GWR) 
• Freshwater Replenishment (FRSH) 
 

None of the water quality criteria documents reviewed specifically recommended pH 
ranges or limitations for the beneficial uses of groundwater recharge or freshwater re-
plenishment.  However, based on pH recommendations for other beneficial uses of wa-
ter, particularly for irrigation, maintenance of the surface water pH between 6.5 and 8.5 
would have no effect on the beneficial use of Groundwater Recharge (GWR) or Fresh-
water Replenishment (FRSH). 
 
4.1.5.1.5 Effects on Recreation 

• Water Contact Recreation (REC-1) 
• Non-contact Water Recreation (REC-2) 

 
Under its primary contact recreation recommendations, the NTAC (1968) report stated 
the following: 

“In primary contact recreation waters, the pH should be within the range of 6.5-
8.3, except when due to natural causes and in no case shall be less than 5.0 nor 
more than 9.0.  When the pH is less than 6.5 or more than 8.3, discharge of sub-
stances which further increases unfavorable total acidity or alkalinity should be 
limited.” 

 
The NTAC report further recommended a single set of criteria for fresh, estuarine, and 
marine waters.  No separate recommendations were made for contact recreation in 
these distinct types of surface waters. 
 
Under its aesthetics recommendations, the NTAC stated that all surface waters should 
contribute to the support of life forms of aesthetic value.  In addition, species available 
for harvest by recreational users should be fit for human consumption.  These recom-
mendations were made in recognition of the significance aesthetic value of fishes, wa-
terfowl, and other water-dependent species (NTAC 1968). 
 
Regarding contact recreation (REC-1), the 1972 water quality criteria document (NAS 
1972) stated: 

“For most bathing and swimming waters, eye irritation is minimized and recrea-
tional enjoyment enhanced by maintaining the pH within the range of 6.5 and 8.3 
except for those waters with low buffer capacity where a range of pH between 
5.0 and 9.0 may be tolerated.” 

 
REC-2 activities do not involve significant body contact with the water, but rather are 
associated with the aesthetic beauty of aquatic environments and the viewing of wildlife.  
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Therefore, pH levels that meet the requirements of aesthetic enjoyment, aquatic organ-
isms and habitat, and wildlife, would also meet the requirements of REC-2 use. 
 
Neither USEPA’s 1976 Red Book, nor its 1986 Gold Book, water quality criteria docu-
ments provide pH recommendations for recreational uses of water. 
 
Adoption of the proposed amendment would have no effect on the beneficial use of Wa-
ter Contact Recreation (REC-1) or Non-contact Water Recreation (REC-2). 
 
4.1.5.1.6 Effects on Aquatic Organisms and Associated Uses 

• Commercial and Sport Fishing (COMM) 
• Aquaculture (AQUA) 
• Warm Freshwater Habitat (WARM) 
• Cold Freshwater Habitat (COLD) 
• Rare, Threatened, or Endangered Species (RARE) 
• Migration of Aquatic Organisms (MIGR) 
• Spawning, Reproduction, and/or Early Development (SPWN) 
• Shellfish Harvesting (SHELL) 

 
Of the beneficial uses specified in the Basin Plan, aquatic life uses are, in general, the 
uses most sensitive to and most affected by pH levels of water.  Protection of the bene-
ficial uses listed above involves, either directly or indirectly, maintenance of healthy 
populations of aquatic organisms.  The effects of pH on aquatic life will be discussed as 
a means of addressing pH effects on each of the individual uses listed in this category. 
 
There is an extensive body of scientific literature addressing pH effects on aquatic life.  
A summary of known effects of pH on aquatic life is provided in pH Requirements of 
Freshwater Aquatic Life (RBI, 2004).  A brief overview of past national pH recommenda-
tions/criteria for the protection of aquatic life and pH requirements of freshwater aquatic 
life, is provided below. 
 
McKee and Wolf (1963) stated that, of United States waters that supported “good fish 
communities,” only about 5% had a pH less than 6.7; 50% had a pH less than 7.6; and 
95% of the waters had a pH less than 8.3.  Values of pH above 8.5 are often associated 
with high rates of photosynthetic activity and/or underlying limestone geology.  Con-
versely, regions with soft water have low alkalinity and low pH (e.g., 5.5 - 6.5 pH). 
 
The freshwater organisms subsection of NTAC’s 1968 document, Section III – Fish, 
Other Aquatic Life, and Wildlife (NTAC 1968) stated the following: 

“No highly dissociated materials should be added in quantities sufficient to lower 
the pH below 6.0 or to raise the pH above 9.0.” 

 
Its successor criteria document, NAS (1972), recommended the following for pH: 
 

Final Staff Report 4-8 October 2007  



 

“Suggested maximum and minimum levels of protection for aquatic life are given 
in the following recommendations. A single range of values could not apply to all 
kinds of fish, nor could it cover the different degrees of graded effects. The selec-
tion of the level of protection1 is a socioeconomic decision, not a biological one. 

Nearly Maximum Level of Protection 
• pH not less than 6.5 nor more than 8.5. No change greater than 0.5 

units above the estimated natural seasonal maximum, nor below the 
estimated natural seasonal minimum. 

 
High Level of Protection 
• pH not less than 6.0 nor more than 9.0.  No change greater than 0.5 

units outside the estimated natural seasonal maximum and minimum. 
 
Moderate level of Protection 
• pH not less than 6.0 nor more than 9.0.  No change greater than 1.0 

units outside the estimated natural seasonal maximum and minimum. 
 
Low Level of Protection 
• pH not less than 5.5 nor more than 9.5.  No change greater than 1.5 

units outside the estimated natural seasonal maximum and minimum. 
 
Additional Requirements for All Levels of Protection 
• If a natural pH is outside the stated range of pH for a given level of pro-

tection, no further change is desirable. 
• The extreme range of pH fluctuation in any location should not be 

greater than 2.0 units.  If natural fluctuation exceeds this, pH should 
not be altered. 

• The natural daily and seasonal patterns of pH variation should be 
maintained, although the absolute values may be altered within the lim-
its specified. 

• The total alkalinity of water is not to be decreased more than 25 per-
cent below the natural level.” 

 
In its 1976, 1986, and 1999 documents on water quality criteria, the USEPA published 
pH criteria for freshwater aquatic life without any restriction on pH changes within the 
criteria range (USEPA 1976, 1986, 1999a): 

                                            
1  Nearly Maximum:  For virtually unimpaired productivity and unchanged quality of a fishery. 

High:  Not likely to cause appreciable change in the ecosystem or material reduction of fish production.  
Some impairment is risked, but appreciable damage is not to be expected at these levels. 
Moderate:  Fisheries should persist, usually with no serious impairment, but with some decrease in pro-
duction. 
Low:  Should permit the persistence of sizable populations of tolerant species.  Much reduced produc-
tion or elimination of sensitive fish is likely. 
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Range 

6.5 - 9.0 Freshwater aquatic life 
 

Scientific studies reported in literature provide further support that aquatic organisms 
can tolerate both diurnal and rapid change in pH within this range.  An overview of the 
effects of pH changes (based on both magnitude of change and resultant pH levels fol-
lowing the change) is provided below.  Additional information regarding the pH require-
ments of freshwater aquatic life is provided in RBI (2004).  
 
Tolerance to Diurnal and Rapid pH Changes 
 
The pH of lakes and streams often changes during the day in response to photosyn-
thetic activity.  In ponds having poorly buffered (low alkalinity) waters, the pH may fall to 
approximately 7 in the early morning and increase to 9 or more in the afternoon.  Good 
fish production usually can be maintained despite these daily fluctuations (Boyd 1990).  
In most lakes and ponds, diurnal fluctuations are generally less than 2 pH units during 
the summer, when photosynthetic activity peaks, with diurnal fluctuations in streams 
typically less (0.5 – 1.5 pH units).  Unless diurnal fluctuations result in ambient pH falling 
below 6 or being elevated above 9, they generally have no adverse impact on aquatic 
life. 
 
Fish species studied in the literature (RBI, 2004) tolerated rapid pH changes of 1.3 to 
3.5 pH units when these changes occurred within the physiologically tolerated pH range.  
When the pH changed to a value that approached the species’ normal upper tolerance 
level (pH 9.0) or exceeded their upper tolerance limit (pH 9.5 and 10.0), mortality oc-
curred (Witschi and Ziebell 1979).  Personal communications with California Department 
of Fish and Game (CDFG) fish pathologists confirmed the tolerance limits of fish spe-
cies.  Neither acute mortality nor chronic sublethal effects would occur in fish subjected 
to rapid pH changes within the range of 6.5 to 8.5 (Modin 1998). 
 
Scientific literature, supported by pH criteria for the protection of aquatic life, provides 
evidence that, when pH is maintained within the range of 6.5 to 8.5, rapid changes in pH 
would not cause adverse impacts to freshwater aquatic life.  No national quantitative pH 
criterion for the protection of freshwater aquatic life has ever recommended that rapid 
pH changes be limited within the acceptable pH range of 6.5 to 8.5.  Similarly, the 
USEPA’s current pH criterion for the protection of freshwater aquatic life (USEPA 1986, 
1999a) simply defines an acceptable ambient pH range of 6.5 to 9.0.  It does not quanti-
tatively limit the magnitude of rapid change that freshwater organisms can be exposed 
to within this range.  Therefore, it does not appear necessary to regulate rapid pH 
changes to protect beneficial uses as long as the resultant ambient pH is maintained 
within the acceptable range of 6.5 to 8.5. 
 
The proposed pH amendment is strongly supported by current science regarding the pH 
requirements of freshwater aquatic life and is consistent with, and more restrictive than, 
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USEPA’s current national recommended criteria for the protection of freshwater aquatic 
life.  
 
4.1.5.1.7 Effects on Aquatic and Wildlife Habitat 

• Estuarine Habitat (EST) 
• Wildlife Habitat (WILD) 
• Preservation of Biological Habitats of Special Significance (BIOL) 

 
Under its fish, other aquatic life, and wildlife section, wildlife subsection, the NTAC 
(1968) stated (reiterated in NAS (1972)) the following: 

“Aquatic plants of greatest value as food for waterfowl thrive best in waters with a 
summer pH range of 7.0 to 9.2.” 

 
NTAC (1968) further stated that the pH water quality requirements for fish and aquatic 
organisms are generally acceptable for wildlife. 
 
Implementation of the proposed pH amendment would have no effect on the beneficial 
uses of Estuarine Habitat (EST), Wildlife Habitat (WILD), and Preservation of Biological 
Habitats of Special Significance (BIOL). 

4.1.5.2 Hydrographic Unit Environmental Characteristics Considerations 
Adoption of the proposed amendment to the pH objective would not affect the hydrology 
of any water body, relative to existing conditions. 

4.1.5.3 Water Quality Conditions That Could Be Reasonably Achieved 
Current water quality conditions would continue to be achieved with the proposed 
amendment to the pH objective in place.  The proposed objective is simply to remove 
the portion of the objective that limits the allowable pH changes to 0.5 units.  The allow-
able pH range of 6.5 - 8.5 will not change.  Controllable discharges that affect water 
quality (e.g., municipal discharges of treated wastewater) would not be permitted to 
cause a water body’s pH to be outside the range of 6.5-8.5. 

4.1.5.4 Economic Considerations 
The current objective already requires that the pH be maintained within the range of 6.5 
to 8.5.  The proposed amendment to delete the requirement to limit pH changes and the 
provision allowing averaging periods is less restrictive.  Therefore, no adverse economic 
effects are expected due to adoption of the proposed amendment to the pH objective. 

4.1.5.5 Need for Housing 
If adopted, the proposed amendment to the pH objective would have no impact on the 
need for, or ability to develop, housing in the Basin. 

4.1.5.6 Need to Develop and Use Recycled Water 
If adopted, the proposed amendment to the pH objective would have no adverse impact 
on the need for, or ability to develop and use, recycled water in the Basin.  
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4.2 TURBIDITY OBJECTIVE 

4.2.1 Current Basin Plan Turbidity Objective 

The Basin Plan’s current general turbidity objective is as follows: 
 

“Waters shall be free of changes in turbidity that cause nuisance or ad-
versely affect beneficial uses. Increases in turbidity attributable to control-
lable water quality factors shall not exceed the following limits: 

• Where natural turbidity is between 0 and 5 Nephelometric Turbidity 
Units (NTUs), increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall 
not exceed 20 percent. 

• Where natural turbidity is between 50 and 100 NTUs, increases 
shall not exceed 10 NTUs. 

• Where natural turbidity is greater than 100 NTUs, increases shall 
not exceed 10 percent. 

 
To determine compliance with the above limits, appropriate averaging pe-
riods may be applied provided that beneficial uses will be fully protected.” 

4.2.2 Alternatives Considered 

To improve compliance with the turbidity water quality objective when the natural turbid-
ity is between 0 and 5 NTUs, and provide consistency with existing Federal criteria, 
three alternatives were considered:  1) no action; 2) adoption of the USEPA national 
ambient criteria for turbidity; and 3) adoption of a basin-specific turbidity objective.  The 
criteria used for assessing the three alternatives and selecting the recommended alter-
native included: 

1) Consistency with State and Federal water quality laws, criteria, and policies, 
including antidegradation policies; 

2) Protection of all designated beneficial uses; 

3) Consistency with current science regarding the water quality that is necessary 
to reasonably protect beneficial uses;  

4) Is not overly restrictive; and 

5) Applicability to water bodies of the Basin. 

4.2.2.1 Alternative 1 – No Action 
Under this alternative, the Basin Plan’s current water quality objective for turbidity would 
remain unchanged and would continue to apply to water bodies in the Basin. 
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4.2.2.2 Alternative 2 – Adopt USEPA National Criteria 
USEPA does not have a national recommended criterion for turbidity per se. Rather, its 
recommended criterion is for settleable and suspended solids.  Under this alternative, 
the USEPA’s current national ambient criteria for settleable and suspended solids in 
fresh waters would be adopted as a surrogate water quality objective for turbidity in the 
Basin Plan.  The current national criteria for solids (suspended and settleable) is as fol-
lows (USEPA 1986, 1999a): 
 

“Criteria: 
 Freshwater fish and other aquatic life: 

 
Settleable and suspended solids should not reduce the depth of the 
compensation point for photosynthetic activity by more than 10 percent 
from the seasonally established norm for aquatic life.” 

4.2.2.3 Alternative 3 – Develop a Basin-Specific Turbidity Objective 
Under this alternative, a basin-specific turbidity objective would be developed that would 
apply to all waters of the Basin.  Its development would reflect scientifically supported 
turbidity criteria for the protection of all beneficial uses (particularly freshwater aquatic 
life and recreation) and specific chemical, physical, and biological characteristics of the 
water bodies of the Basin. 

4.2.3 Recommended Alternative 

Regional Water Board staff recommends Alternative 3 because it is: 
1) Consistent with State and Federal water quality laws, water quality criteria, and 

policies, including antidegradation policies; 

2) Protective of beneficial uses; 

3) Consistent with existing scientifically supported criteria;  

4) Not overly restrictive and, thereby addresses regulatory compliance issues; and 

5) Applicable to water bodies of the Basin.  

 
Adoption of Alternative 1 (No Action) would not resolve the regulatory problems associ-
ated with turbidity in streams during low flow periods.  To adopt Alternative 2 (USEPA 
National Criteria), it would be necessary to determine the seasonal norm for the com-
pensation point for photosynthetic activity in each applicable water body and thus there 
would be no definitive turbidity criterion for the basins.  Moreover, it may be difficult or 
infeasible to determine seasonal norms for the compensation point for photosynthetic 
activity in some low flow streams. 

4.2.4 Proposed Turbidity Objective 

Following is the proposed turbidity objective: 
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“Waters shall be free of changes in turbidity that cause nuisance or ad-
versely affect beneficial uses.  Increases in turbidity attributable to control-
lable water quality factors shall not exceed the following limits: 

• Where natural turbidity is less than 1 Nephelometric Turbidity Unit 
(NTU), controllable factors shall not cause downstream water tur-
bidity to exceed 2 NTUs. 

• Where natural turbidity is between 1 and 5 NTUs, increases shall 
not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall 
not exceed 20 percent. 

• Where natural turbidity is between 50 and 100 NTUs, increases 
shall not exceed 10 NTUs. 

• Where natural turbidity is greater than 100 NTUs, increases shall 
not exceed 10 percent. 

 
To determine compliance with the above limits, appropriate averaging pe-
riods may be applied provided that beneficial uses will be fully protected.” 

 
As shown above, the proposed amendments affect only the portion of the water quality 
objective related to turbidities between 0 to 5 NTUs, and more specifically, that portion 
of the objective related to turbidity less than 1 NTU.  The other components of the cur-
rent Basin Plan turbidity objective that apply when natural ambient turbidity is above 1 
NTUs are unaffected by this proposed amendment and, therefore, their applicability will 
not change. 

4.2.5 Basis for and Evaluation of the Basin-Specific Turbidity Objective 

4.2.5.1 Beneficial Use Considerations 
Before modifications to the Basin Plan’s existing turbidity objective can be developed, 
the effect of turbidity on each beneficial use must be determined.  To address this issue, 
the beneficial uses defined in the Basin Plan have been grouped into general categories 
based on the affects that ambient turbidity has on specific uses of water. 
 
Suspended solids and turbidity are often discussed together in the scientific literature 
and sometimes used rather synonymously because suspended solids cause turbidity.  
However, the degree of turbidity is not equal to the concentration or quantity of sus-
pended solids.  Rather, turbidity is an expression of only one effect of suspended solids 
upon the character of water (i.e., the ability of light to penetrate through the water col-
umn).  Because the size and nature of suspended solids affect the transmission of light, 
different turbidities can be measured for waters having the same level of TSS, (McKee 
and Wolf 1963).  In wastewater treatment plant effluent, the average concentration of 
TSS, in mg/l, is approximately twice (sometimes more, sometimes less) the average 
level of turbidity, expressed as NTU.  The level of suspended solids is a primary factor 
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in determining the level of turbidity, and much of the scientific literature is based on the 
effects of suspended solids rather than turbidity.  The discussions below characterize 
the affects of turbidity and/or suspended solids on the beneficial uses defined in the Ba-
sin Plan.  Emphasis is placed on the effects of ambient turbidity in the range of 0 to 1 
NTUs, which is under consideration for amendment.  Discussion of the effects of turbid-
ity levels outside this range is included to provide context. 
 
4.2.5.1.1 Uses Unaffected, or Minimally Affected, by Turbidity 

• Navigation (NAV) 
• Hydropower Generation (POW) 

 
Ambient turbidity levels below 1 NTU have no effect on the Navigation and Hydropower 
Generation beneficial uses. 
 
4.2.5.1.2 Effects on Municipal and Industrial Uses 

• Municipal and Domestic Supply (MUN) 
• Industrial Service Supply (IND) 
• Industrial Process Supply (PRO) 

 
NTAC (1968), Section II (Public Water Supplies) stated: 
 

“Turbidity in water must be readily removable by coagulation, sedimentation, and 
filtration; must not be present in quantities (either by weight or volume) that will 
overload the water treatment plant facilities; and must not cause unreasonable 
treatment costs.  In addition, turbidity in water must not be frequently changing 
and varying in characteristics or in quantity to the extent that such changes 
cause upset in water treatment plant processing.  …… The criterion for too much 
turbidity in water must relate to the capacity of the water treatment plant to re-
move turbidity adequately and continuously at reasonable cost.” 

 
To paraphrase NTAC (1968), Table II-1 titled Surface Water Criteria for Public Water 
Supplies, turbidity criteria that could be applied as regulation are “virtually absent.”  It 
should be noted, however, that this applies to a public water supply ready for distribu-
tion (i.e., following treatment, if diverted from a raw surface water source). 
 
The 1972 water quality criteria document (NAS 1972) reiterated the above statements, 
and made the following conclusion: 

“No [quantitative] recommendation is made, because it is not possible to estab-
lish a turbidity recommendation in terms of turbidity units; nor can a turbidity rec-
ommendation be expressed in terms of mg/l “undissolved solids” or “nonfilterable 
solids.” 

 
In 1976, the USEPA stated in the “Red Book” (USEPA 1976) that “Suspended solids 
and turbidity are important parameters in both municipal and industrial water supply 
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practices.  Finished drinking waters have a maximum limit of 1 turbidity unit where the 
water enters the distribution system.  This limit is based on health considerations as it 
relates to effective chlorine disinfection.”  The USEPA’s 1986 “Gold Book” (USEPA 
1986) reiterates this same language.  Finally, USEPA’s 1999 National Primary Drinking 
Water Standards (USEPA 1999b) state that final, treated drinking water supplies shall 
not exceed 5 NTUs, and systems that filter must ensure that the turbidity of finished 
drinking water supplies does not exceed 1 NTU.  Similar to the NTAC (1968) language, 
USEPA documents (1976, 1986, 1999a) also stipulate that turbidity requirements for 
municipal and industrial uses are restricted to treated waters that are distributed for use.  
However the turbidity requirements are not intended for raw, untreated surface waters.  
Raw surface water supplies with turbidity levels less than 5 NTUs are suitable for mu-
nicipal and industrial uses and have low turbidity relative to many source waters (e.g., 
Sacramento River and Delta waters).  Standard water treatment processes can achieve 
the 1 NTU requirements for treated water, when the raw surface water has turbidity lev-
els between 0 and 5 NTUs. 
 
Based on historic national recommended criteria and the current national standards for 
finished (i.e., treated) drinking water supplies, the proposed turbidity amendment would 
be fully protective of Municipal and Domestic Supply (MUN), Industrial Service Supply 
(IND), and Industrial Process Supply (PRO) beneficial uses.  
 
4.2.5.1.3 Effects on Agricultural Uses (AGR) 

Water quality criteria, for agricultural uses, were addressed in Section IV of NTAC 
(1968).  Table IV-1, p. 116, titled Key Water Quality Criteria for Farmstead Uses, con-
tains a narrative recommendation that source water be “substantially free” of turbidity.  
Turbidity and suspended solids are not critical water quality parameters for livestock wa-
tering or irrigation uses, therefore, no quantitative recommendations were made.  The 
proposed amendment, which is applicable to surface water turbidity levels between 0 
and 1 NTU, will have no effect on agricultural uses (AGR) of surface waters. 
 
4.2.5.1.4 Effects on Groundwater and Surface Water Replenishment 

• Groundwater Recharge (GWR) 
• Freshwater Replenishment (FRSH) 

 
None of the water quality criteria specifically recommended a range of turbidity or limita-
tions for groundwater recharge. However, the Department of Health Services released 
draft groundwater recharge reuse criteria on 1 December 2004, which specifies that re-
cycled water used for groundwater recharge meet the secondary MCL for turbidity, 
which is 5 NTU.  Additionally, suspended solids that contribute to turbidity are often fil-
tered by soils overlying and within groundwater aquifers.  Under the proposed amend-
ment, the allowed average incremental increase in turbidity would be no more than 2 
NTUs.  The proposed turbidity objective would have no impact on the beneficial use of 
groundwater recharge (GWR). 
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Freshwater replenishment is the use of water for natural or artificial maintenance of sur-
face water quantity or quality.  The quality of treated water used for freshwater replen-
ishment would be required to continue to support all existing beneficial uses.  There are 
no special requirements for freshwater replenishment different than for other beneficial 
uses so there are no impacts specific to freshwater replenishment.  The proposed tur-
bidity amendment would be protective of beneficial uses and, therefore, would be pro-
tective of the freshwater replenishment use (FRSH). 
 
4.2.5.1.5 Effects on Contact Recreation 

• Water Contact Recreation (REC-1) 
• Non-contact Water Recreation (REC-2) 

 
Under its aesthetics recommendations, NTAC (1968) stated that surface waters should 
be free of substances resulting from discharges and free of wastes that produce 
“…objectionable turbidity.” 
 
Its successor criteria document, NAS (1972), stated: 

“Surface waters will be aesthetically pleasing if they are virtually free of sub-
stances attributable to discharges or waste as follows: 

• materials that will settle to form objectionable deposits; 
• floating debris, oil, scum, and other matter; substances producing 

objectionable color, odor, taste, or turbidity; 
• substances and conditions or combinations thereof in concentra-

tions which produce undesirable aquatic life.” 
 
This report further stated: 

“Clear waters are normally preferred for recreation.  Because sediment-laden wa-
ter reduces water clarity, inhibits the growth of plants, displaces water volume as 
sediments settle, and contributes to the fouling of the bottom, prevention of un-
natural quantities of suspended sediments or deposits of sediments is desirable. 
Individual waters vary in the natural amounts of suspended sediments they carry; 
therefore, no fixed recommendations can be made.  Management decisions 
should be developed with reference to historic base line data concerning the indi-
vidual body of water.” 

 
In its 1976 Red Book and 1986 Gold Book water quality criteria documents, the USEPA 
published the following criteria for protecting the aesthetic qualities of water (USEPA 
1976, 1986): 
 

“All waters free from substances attributable to wastewater or other discharges 
that: 
1) settle to form objectionable deposits; 
2) float as debris, scum, oil, or other matter to form nuisances; 
3) produce objectionable color, odor, taste, or turbidity; 
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4) injure or are toxic or produce adverse physiological responses in humans, 
animals or plants; and, 

5) produce undesirable or nuisance aquatic life.” 
 
The “Solids (Suspended, Settleable) and Turbidity” section of the USEPA’s 1976 criteria 
document stated that the less turbid the water, the more desirable it becomes for 
swimming and other contact recreational activities.  This section further stated that sus-
pended solids criteria that were developed for the protection of fish and other aquatic 
life would adequately protect other recreational pursuits, such as boating and fishing.  
No quantitative criteria were recommended for other types of recreation. 
 
Relative to the Basin Plan’s current 0 - 5 NTU objective, the proposed turbidity amend-
ment would allow discharges to cause slightly greater increases in receiving water tur-
bidity levels, when ambient turbidity is less than 1 NTU.  When ambient turbidity is < 1 
NTU, the proposed objective would allow average turbidity to increase to no more than 
2 NTUs.  At turbidity levels below 2 NTUs, the human eye has difficulty detecting visual 
differences in the clarity of water.  Water, with a turbidity less than or equal to 2 NTU, 
looks aesthetically very similar to water with a turbidity of 1 NTU or less (RBI, 2006b). 
 
When the average ambient turbidity of a water body is 1 - 5 NTUs, the proposed 
amendment would allow increases in average turbidity of up to 1 NTU.  Under this 1 - 5 
NTU range of ambient conditions, the proposed objective is the same as the current ob-
jective, which limits increases to 1 NTU. 
 
Based on the low ability of humans to visually discern turbidity changes when turbidity 
levels are below 2 NTUs, the equivalent nature of the proposed amendment’s restric-
tions when background turbidity is between 1 and 5 NTUs, and the other factors dis-
cussed above, the proposed turbidity objective would be protective of both contact 
(REC-1) and non-contact (REC-2) recreational uses of water bodies. 
 
4.2.5.1.6 Effects on Aquatic Organisms and Associated Uses 

• Commercial and Sport Fishing (COMM) 
• Aquaculture (AQUA) 
• Warm Freshwater Habitat (WARM) 
• Cold Freshwater Habitat (COLD) 
• Estuarine Habitat (EST) 
• Rare, Threatened, or Endangered Species (RARE) 
• Migration of Aquatic Organisms (MIGR) 
• Spawning, Reproduction, and/or Early Development (SPWN) 
• Shellfish Harvesting (SHELL) 

 
Of the beneficial uses specified in the Basin Plan, aquatic life uses are among those af-
fected most by turbidity levels of water.  All of the beneficial uses listed above involve 
healthy populations of aquatic organisms, either directly or indirectly.  Therefore, dis-
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cussion of the effects of turbidity on aquatic life will also address turbidity effects on 
each of the individual uses listed in this category. 
 
Based on available literature in 1965, the European Inland Fisheries Advisory Commit-
tee (EIFAC 1965) concluded the following: 
 

• There was no evidence that concentrations of suspended solids less than 
25 mg/l have any harmful effects on fish; 

• It should usually be possible to maintain good or moderate fish populations in 
waters that normally contain 25-80 mg/l suspended solids; however, the yield 
of fish from such waters might be somewhat lower than from those in the pre-
ceding category; 

• Waters that normally contain 80-400 mg/l suspended solids are unlikely to 
support good freshwater populations, although freshwater fish may some-
times be found at the lower concentrations within this range; and 

• Only poor fisheries are likely to be found in waters that normally contain more 
than 400 mg/l suspended solids. 

 
The freshwater organisms subsection of NTAC (1968) in Section III – Fish, Other 
Aquatic Life, and Wildlife, stated the following: 
 

“(1) Turbidity in the receiving waters due to the discharge of wastes should not 
exceed 50 Jackson units in warm-water streams or 10 Jackson units in cold-
water streams. 

(2) There should be no discharge to warm-water lakes which cause turbidities 
exceeding 25 Jackson units.  The turbidity of cold-water or oligotrophic 
lakes should not exceed 10 units.” 

 
Its successor criteria document, NAS (1972) (drawn largely from EIFAC (1965)), made 
the following recommendations: 

Based on the level of suspended solids, aquatic communities should be pro-
tected as follows: 

• High level of protection 25 mg/l 
• Moderate level of protection 80 mg/l 
• Low level of protection 400 mg/l 
• Very low level of protection over 400 mg/l 

 
This recommendation further stated: 

“The combined effects of color and turbidity should not change the compensation 
point more than 10 percent from its seasonally established norm, nor should such 
a change place more than 10 percent of the biomass of photosynthetic organ-
isms below the compensation point.” 
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USEPA (1976) published the following criteria for freshwater fish and other aquatic life: 
“Settleable and suspended solids should not reduce the depth of the compensa-
tion point for photosynthetic activity by more than 10 percent from the seasonably 
established norm for aquatic life.” 

 
There is an extensive body of scientific literature addressing the effects of turbidity and 
suspended solids on aquatic life; for example, Hollis et al. (1964), Gammon (1970), 
Ritchie (1972), Sorensen et al. (1977) and Alabaster and Lloyd (1980).  The data in the 
scientific literature support the conclusions drawn in the original EIFAC report (EIFAC 
1965) and subsequent national criteria documents.  Alabaster and Lloyd (1980) reiter-
ated EIFAC’s bulleted statements above, as tentative water quality criteria for sus-
pended solids.  A summary of known effects of turbidity and suspended solids on 
aquatic life is provided in RBI (2006). 
 
Newcombe and Jensen (1996) performed a “meta-analysis” of 80 published and ade-
quately documented reports on fish responses to suspended sediments.  They devel-
oped empirical equations that related observed biological responses to duration of 
exposure and suspended sediment concentration.  The empirical data indicated that 
growth rates or fish density would be reduced for juvenile and adult salmonids and 
freshwater non-salmonids after exposure to suspended sediments concentrations of 
approximately 20 mg/l or more after 4 months.  Newcombe (2003) evaluated the sever-
ity of effects (e.g., fish reactive distance, predatory prey dynamics, egg and larval 
growth rates, and habitat effects) for clear water fishes exposed to 2-10 NTU turbidity 
increases for exposure periods ranging from 1 hour to > 10 weeks.  According to New-
combe (2003), 3 NTUs would be protective of clear water fishes for long-term expo-
sures.  
 
The turbidity levels that have measurable effects on aquatic life exceed the turbidity lev-
els affected by the proposed amendment.  Consequently, the proposed turbidity objec-
tive, applicable when ambient turbidity is between 0 and 1 NTU, would be fully 
protective of all beneficial uses that involve maintaining healthy populations of aquatic 
organisms. 
 
4.2.5.1.7 Effects on Wildlife Habitat and Habitats of Special Significance 

• Wildlife Habitat (WILD) 
• Preservation of Biological Habitats of Special Significance (BIOL) 

 
The wildlife habitat (WILD) beneficial use involves the use of water to support terrestrial 
habitats or wetlands and non-aquatic wildlife.  Similarly, the preservation of biological 
habitats of special significance (BIOL) use is focused on the use of water to support 
specific habitats.  The turbidity requirements of these habitat-related uses are equal to 
or less stringent than those required to protect fish and benthic macroinvertebrates that 
reside in water bodies throughout their life cycles.  Therefore, the proposed turbidity 
amendment would be fully protective of the WILD and BIOL uses. 
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4.2.5.2 Hydrographic Unit Environmental Characteristics Considerations 
Adoption of the proposed amendment to the turbidity objective would not affect the hy-
drology of any water body within the Basin. 

4.2.5.3 Water Quality Conditions that could be Reasonably Achieved 
Discharge and receiving water turbidity data indicate that compliance with the proposed 
turbidity objective, under existing and future hydrologic conditions, would be achieved. 

4.2.5.4 Economic Considerations 
Adoption of the proposed amendment to the turbidity objective will result in no additional 
costs to dischargers or any other parties. 

4.2.5.5 Need for Housing 
Adoption of the proposed amendment to the turbidity objective will have no impact on 
the need for, or ability to develop housing in the Basin. 

4.2.5.6 Need to Develop and Use Recycled Water 
Adoption of the proposed amendment to the turbidity objective will not adversely impact 
the ability to develop and use recycled water in the Basin.
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5 ANTIDEGRADATION ANALYSIS 

Both the USEPA (40 CFR 131.12) and the State of California (State Water Board Reso-
lution No. 68-16) have adopted antidegradation policies as part of their approach to 
regulating water quality.  The Regional Water Board must assure that its actions do not 
violate the federal and State antidegradation policies.  This section of the Staff Report 
analyzes whether approval of the proposed amendments to the pH and turbidity objec-
tives would be consistent with federal and State antidegradation policies. 

5.1 FEDERAL ANTIDEGRADATION POLICY 

The federal antidegradation policy, 40 CFR 131.12(a), states in part: 
 

“(1) Existing instream water uses and the level of water quality necessary to pro-
tect the existing uses shall be maintained and protected. 

 
(2) Where the quality of waters exceed levels necessary to support propagation 

of fish, shellfish, and wildlife and recreation in and on the water, that quality 
shall be maintained and protected unless the State finds, after full satisfac-
tion of the intergovernmental coordination and public participation provisions 
of the State’s continuing planning process, that allowing lower water quality 
is necessary to accommodate important economic or social development in 
the area in which the waters are located… 

 
(3) Where high quality waters constitute an outstanding National resource, such 

as waters of National and States parks and wildlife refuges and waters of 
exceptional recreational or ecological significance, that water quality shall 
be maintained and protected.” 

5.2 STATE ANTIDEGRADATION POLICY 

Antidegradation provisions of State Water Board Resolution No. 68-16 ("Statement of 
Policy With Respect to Maintaining High Quality Waters in California") state, in part: 
 

“1. Whenever the existing quality of water is better than the quality established 
in policies as of the date on which such policies become effective, such ex-
isting high quality will be maintained until it has been demonstrated to the 
State that any change will be consistent with maximum benefit to the people 
of the State, will not unreasonably affect present and anticipated beneficial 
use of such water and will not result in water quality less than that pre-
scribed in the policies. 
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2. Any activity which produces or may produce a waste or increased volume or 
concentration of waste and which discharges or proposes to discharge to 
existing high quality waters will be required to meet waste discharge re-
quirements which will result in the best practicable treatment or control of 
the discharge necessary to assure that (a) a pollution or nuisance will not 
occur and (b) the highest water quality consistent with maximum benefit to 
the people of the State will be maintained.” 

5.3 ANTIDEGRADATION ANALYSIS OF THE PROPOSED AMENDMENTS TO THE PH AND 
TURBIDITY OBJECTIVES  

5.3.1 pH Objective 

The proposed amendment would eliminate the second and third sentences of the cur-
rent pH objective that limit the change in pH (due to discharges) to 0.5 units in fresh-
waters and provide an averaging period.  The proposed amendment to the Basin Plan’s 
current pH objective would not degrade water quality currently achieved in the Region.  
The component of the Basin Plan’s current pH objective that requires pH to be main-
tained between 6.5 and 8.5 units, unless otherwise noted, will remain in effective under 
the proposed amendment. 
 
The scientific information compiled and discussed in Section 4.1.5.1 and RBI (2004), 
indicates that the effects of pH changes on freshwater aquatic life, the beneficial use 
most sensitive to pH levels, are insignificant when resultant pH is maintained within the 
range 6.5 to 8.5.  All other beneficial uses of surface waters also are protected, with re-
gards to pH, if levels are maintained between 6.5 and 8.5.  Changes in pH, within the 
6.5 to 8.5 pH range, are considered to be neither beneficial nor detrimental; therefore, 
the proposed pH amendment will not result in degradation of water quality.  Existing and 
potential beneficial uses of water bodies throughout the Region, and the level of water 
quality necessary to protect those uses, would be maintained under the proposed 
amendment. 
 
The proposed pH amendment would alleviate the need for costly upgrades to treatment 
plants that discharge treated effluent to low flow streams (see RBI, 2004).  Treatment 
plant upgrades to control effluent pH would involve addition of chemicals such as so-
dium hydroxide.  However, consistent compliance could not be guaranteed and in-
creased use of chemicals would contribute to further increases in TDS levels in water 
bodies throughout the Region, including the Delta. 
 
Based on the regulatory, economic, and scientific findings discussed above, the pro-
posed amendment to the Basin Plan’s current pH objective is consistent with the maxi-
mum benefit to the people of the Region and the State.  The proposed amendment 
would not result in water quality less than that prescribed in State water quality policies. 
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5.3.2 Turbidity Objective 

The proposed amendment to the Basin Plan’s current 0 - 5 NTU turbidity objective 
would not degrade the water quality currently achieved in the Region.  The proposed 
amendment divides the first bullet of the general turbidity objective into two new bullets.  
The first new bullet would apply to cases where the natural turbidity is less than 1 NTU 
and the second new bullet would apply to cases where the natural turbidity is between 1 
and 5 NTUs. 
 
Under low natural turbidity conditions (i.e., average ambient turbidity less than 1 NTU), 
the proposed amendment would allow average turbidity to increase to no more than 2 
NTUs.  Water having a turbidity of ≤ 2 NTUs looks, aesthetically, essentially the same 
as water of ≤ 1 NTU when flowing through a creek channel (RBI, 2006b).  The proposed 
amendment does not affect the current water quality objectives when average ambient 
turbidity is 1-5 NTUs. 
 
The scientific information compiled and discussed in Section 4.2.5.1 and RBI (2006 and 
2006b), indicates that the effects of anticipated turbidity changes under the proposed 
amendment would have no effect on aquatic life, and negligible, if any, effects on rec-
reational uses.  Aquatic life and recreational uses are the beneficial uses most affected 
by turbidity levels.  Consequently, the potential for degradation of water quality under 
the proposed turbidity amendment would be minimal.  Existing and potential beneficial 
uses of water bodies throughout the Region, and the level of water quality necessary to 
protect those uses, would be maintained. 
 
In addition, the proposed turbidity amendment would alleviate the need for costly filtra-
tion upgrades to wastewater treatment plants that discharge treated effluent to low flow 
streams.  The upgrades would not provide demonstrable benefits to any beneficial uses 
because of the already low effluent turbidity levels achieved by existing treatment plant 
filtration (e.g., effluent turbidity is currently required by NPDES permits to be < 2 NTUs 
(daily average) when discharging to waters having a natural turbidity between 0 - 5 
NTUs). 
 
Based on the regulatory, economic, and scientific findings discussed above, the pro-
posed amendment to the Basin Plan’s current turbidity objective is consistent with the 
maximum benefit to the people of the Region and the State.  The proposed amendment 
would not result in water quality less than that prescribed in State water quality policies. 
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6 PROGRAMS FOR IMPLEMENTATION OF PROPOSED BASIN PLAN 
AMENDMENTS 

The Porter-Cologne Water Quality Control Act states that Basin Plans consist of benefi-
cial uses, water quality objectives, and a program of implementation for achieving the 
water quality objectives (California Water Code Section 13050(j)).  California Water 
Code Section 13242 prescribes the necessary contents of a program of implementation, 
which include but are not limited to: 

1) A description of the nature of the actions that are necessary to achieve the 
water quality objectives, including recommendations for appropriate action 
by any entity, public or private; 

2) A time schedule for the actions to be taken; and 

3) A description of surveillance to be undertaken to determine compliance 
with the objectives. 

 
These requirements are discussed below. 

6.1 ACTIONS NECESSARY TO ACHIEVE THE PROPOSED WATER QUALITY OBJECTIVES 

6.1.1 pH 

When the proposed amendment to the pH objective becomes effective, no specific ac-
tions would be necessary to achieve the objective.  The proposed amendment removes 
an unnecessarily restrictive provision.  The remaining provisions are unchanged so no 
additional actions are needed to achieve compliance with the proposed water quality 
objectives. 

6.1.2 Turbidity 

When the proposed amendment to the turbidity objective becomes effective, no specific 
actions would be necessary to achieve the objective.  The proposed amendment is less 
restrictive than the current objective when ambient waters have turbidity less than 1 
NTU.  The proposed amendment accommodates current treatment protocols that are 
already in place.  Therefore, no additional actions are needed to achieve compliance 
with the proposed water quality objectives. 

6.2 TIME SCHEDULE FOR COMPLIANCE 

No additional actions are necessary to implement the amended pH and turbidity water 
quality objectives, therefore, no schedule for compliance is needed. 
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6.3 MONITORING AND SURVEILLANCE PROGRAM 

The proposed amendments modify existing water quality objectives and do not include 
new objectives or a new implementation program.  Therefore, the existing monitoring 
and surveillance is adequate. 
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7 ENDANGERED SPECIES ACT CONSIDERATIONS 

7.1 OVERVIEW AND BACKGROUND 

The USEPA has final approval authority for Basin Plan amendments.  USEPA’s ap-
proval of new and revised state water quality standards is a federal action subject to the 
consultation requirements of Section 7(a)(2) of the federal Endangered Species Act 
(ESA) (65 FR 24647 (April 27, 2000)).  Section 7(a)(2) of the ESA states that each fed-
eral agency shall ensure that any action authorized, funded, or carried out by such 
agency is not likely to jeopardize the continued existence of any endangered or threat-
ened species or result in destruction or adverse modification of designated critical habi-
tat.  As part of its review and approval of the proposed Basin Plan amendments, 
USEPA may consult with the NMFS and the U.S. Fish and Wildlife Service (USFWS) 
under Section 7(a)(2) of the ESA.  In addition to addressing the issues of “jeopardy” and 
“adverse modification” of designated critical habitat, this consultation also will address 
whether USEPA’s approval action has the potential to result in “take” of any listed spe-
cies, as defined under Section 9 of the ESA.  Although consultation under the ESA is 
USEPA’s obligation, the USEPA and the states acknowledge that states can assist 
USEPA in fulfilling its ESA obligations, and have a role in assuring that state standards 
adequately protect aquatic life and the environment, including species federally listed as 
threatened or endangered (65 FR 24643). 
 
This section of the Staff Report has been prepared to assist the USEPA in meeting its 
obligations under Section 7(a)(2) of the ESA as part of its action to approve the pro-
posed pH and turbidity amendments. 
 
To assist the USEPA, Regional Water Board staff has met with both NMFS and the 
USFWS regarding the proposed amendments and has addressed their comments by 
making revisions to early drafts of this Staff Report. 
 
The proposed amendments to the pH and turbidity water quality objectives are shown in 
Sections 4.1.4 and 4.2.4, respectively.  The Regional Water Board, CDFG, NMFS, 
USFWS, and dischargers developed the proposed amendments cooperatively.  The 
proposed Basin Plan amendments are protective of all beneficial uses of all waters 
within the Basin. 

7.2 NMFS ESA CONSIDERATIONS 

NOAA Fisheries has jurisdiction over most marine and anadromous fish listed under the 
Endangered Species Act (ESA).  The California Central Valley Steelhead was listed as 
a threatened species on 19 March 1998; its threatened status was reaffirmed on 5 
January 2006.  The Sacramento River Winter-Run Chinook was listed as endangered 
on 4 January 1994; its endangered status was reaffirmed on 28 June 2005.  The Cen-
tral Valley Spring-Run Chinook was listed as a threatened species on 16 September 
1999; its threatened status was reaffirmed on 28 June 2005.  It was determined that list-
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ing the Central Valley Fall-Run and late Fall-Run Chinook was not warranted on 16 Sep-
tember 1999 but these were classified as Species of Concern on 15 April 2004 due to 
specific risk factors.  On 7 April 2006 NOAA Fisheries Service listed the southern dis-
tinct population segment of north American green sturgeon as threatened under the En-
dangered Species Act.  
 
Because the proposed pH and turbidity amendments were developed to be fully protec-
tive of all beneficial uses of the waters of the Basin (see Sections 4.1.5.1.6 and 
4.2.5.1.6), neither amendment would, upon adoption, result in conditions that would ad-
versely affect federally listed salmonids or their habitats.  Rather, the pH and turbidity 
conditions that would occur under the proposed amendments would be fully protective 
of these ESA-listed fish species. 
 
At a resource agency workshop held to discuss the proposed amendments, a NMFS 
water quality specialist questioned whether allowing pH changes greater than 0.5 pH 
units, as allowed by the proposed amendment, would alter trace metal toxicity to aquatic 
life.  Current state regulations already account for pH effects on metals toxicity. 

7.3 USFWS ESA CONSIDERATIONS 

The USFWS has regulatory jurisdiction over terrestrial and freshwater species listed 
under the federal ESA.  The proposed federal action, for which consultation with 
USFWS is being conducted, is approval of the proposed amendments to the pH and 
turbidity objectives.  Based on the scientific information summarized and discussed in 
this Staff Report, the proposed amendments would not: 1) affect the seasonal hydrology 
of any water body in the region; 2) change the Basin Plan’s freshwater pH objective 
range of 6.5 to 8.5; 3) change water body turbidity at levels that could affect aquatic or 
terrestrial species (see Section 4.2.5.1.6 and RBI, 2006); and 4) affect any terrestrial 
habitats.  Therefore, the USEPA’s approval of the proposed amendments to the pH and 
turbidity objectives would not adversely affect any of the Region’s listed species regu-
lated by the USFWS. 
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8 ENVIRONMENTAL IMPACTS REVIEW 

8.1 INTRODUCTION 

As the Lead Agency for evaluating environmental impacts of changes to the Water 
Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin 
Plan), the Central Valley Regional Water Quality Control Board (Regional Water Board) 
is responsible for reviewing proposed changes and complying with requirements of the 
California Environmental Quality Act (CEQA).  Public Resources Code (PRC) § 21000 
et seq.)  The Secretary of Resources has certified the planning process for Basin Plans 
as a regulatory program pursuant to PRC § 21080.5 and CEQA Guidelines § 15251(g).  
This certification means basin planning is exempt from CEQA provisions that relate to 
preparing Environmental Impact Reports and Negative Declarations.  This document 
satisfies the requirements of State Board Regulations for Implementation of CEQA, Ex-
empt Regulatory Programs, which are found in the California Code of Regulations, Title 
23, Division 3, Chapter 27, Article 6, beginning with Section 3775. 
 
The State Water Board regulations titled "Implementation of the Environmental Quality 
Act of 1970" describe the environmental documents required for planning actions.  
These documents include a written report (staff report), an initial draft of the amend-
ment, and an Environmental Checklist Form.  The documents must include either alter-
natives to the activity and mitigation measures to reduce any significant or potentially 
significant effect that the project may have on the environment or a statement that the 
project would not have a significant impact on the environment.  
 
The checklist included in this section was prepared in compliance with this requirement 
and to assist in identifying potential impacts and outlining mitigation measures.  Findings 
of the checklist are discussed in greater detail following the checklist. 

8.2 PROPOSED PROJECT 

The Regional Water Board is proposing to adopt amendments to the pH and turbidity 
water quality objectives in the Basin Plan.  The proposed amendments would result in 
the following changes from the Basin Plan’s current water quality objectives for pH and 
turbidity. 
 

pH:  
 

The proposed amendment will eliminate the “0.5 pH unit change” component of the cur-
rent objective, and the “appropriate averaging periods” component associated with the 
0.5 pH unit change.  In addition, the proposed amendment would eliminate the site-
specific pH objective for Deer Creek because it is the same as the amended pH objec-
tive, which would apply basin-wide upon its adoption and approvals. Thus, the amended 
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pH objective would apply to Deer Creek, thereby eliminating the future need for Deer 
Creek’s current site-specific objective.   
 

Turbidity: 
 

The proposed amendment applies when natural turbidity is between 0 and 5 NTUs.  
The current objective limits turbidity increases to 1 NTU.  Under the proposed amend-
ment, the objective would provide that when natural turbidity is less than 1 NTU, turbid-
ity of the downstream water should not be increased to more than 2 NTUs.  The 
proposed amendment does not alter the current Basin Plan turbidity objective for waters 
with a natural turbidity above 1 NTU. 
 
Because the proposed project is an amendment to an existing plan, this chapter also 
compares the physical circumstances that would result from compliance with the 
amended Basin Plan to those circumstances that would result from compliance with the 
existing Basin Plan.  Anticipated pH and turbidity conditions under compliance with the 
Basin Plan’s current objectives versus compliance with the proposed amendments 
could occasionally differ.  However, potential differences would not be of sufficient mag-
nitude to adversely affect any environmental resources or beneficial uses. 
 
The purpose of the Basin Plan is to protect the beneficial uses of the waters in the Ba-
sin.  The potential impacts to the beneficial uses of the waters were assessed in previ-
ous sections.  The purpose of this section is to assess all potential environmental 
impacts in accordance with CEQA. 

8.3 ENVIRONMENTAL CHECKLIST 

1. Project Title: 
Amendments to the Water Quality Control Plan for the Sacramento River and San 
Joaquin River Basins for pH and Turbidity 

2. Lead Agency Name and Address: 
California Regional Water Quality Control Board, Central Valley Region 
11020 Sun Center Drive #200 
Rancho Cordova, CA  95670 

3. Contact Person and Phone Number: 
Betty Yee, Senior Water Resource Control Engineer, (916) 464-4643, 
byee@waterboards.ca.gov 

4. Project Location: 
The project location incorporates the basins of the Sacramento and San Joaquin 
Rivers.  The boundaries of the basins are the crests of the Sierra Nevada on the 
east, the Coast Range and Klamath Mountains on the west, the Oregon border to 
the north, and the south bank of the San Joaquin River to the south. 
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5. Project Sponsor’s Name and Address: 
California Regional Water Quality Control Board, Central Valley Region 
11020 Sun Center Drive #200 
Rancho Cordova, CA  95670 

6. General Plan Designation: 
Not applicable 

7. Zoning: 
Not applicable 

8. Description of Project: 
The California Regional Water Quality Control Board, Central Valley Region (Re-
gional Water Board) is proposing amendments to the pH and turbidity water quality 
objectives in the Basin Plan for the Sacramento and San Joaquin River Basins. 

9. Purpose and Need for Project: 
The purposes of the proposed amendments are to: 1) address regulatory and socio-
economic issues associated with municipal and industrial discharges into surface 
waters; 2) eliminate unnecessarily stringent components of the existing pH and tur-
bidity objectives that are causing regulatory compliance issues; and 3) update the 
scientific basis for the pH objective, while complying with antidegradation policies 
and protecting beneficial uses.  Recognizing and addressing the needs associated 
with water bodies dominated by NPDES dischargers is a priority of the Regional Wa-
ter Board that was identified during the latest triennial reviews of the Basin Plan, as 
well as previous triennial reviews.  After reviewing literature regarding the effects of 
pH and low-level turbidity on beneficial uses, Regional Water Board staff recom-
mends modification of the Basin Plan’s current pH and turbidity objectives as defined 
herein. 

10. Surrounding Land Uses and Setting: 
The Sacramento River Basin covers 27,210 square miles and includes the entire 
area drained by the Sacramento River and includes all watersheds, tributary to the 
Sacramento River that are north of the Cosumnes River watershed.  It also includes 
the closed basin of Goose Lake and drainage sub-basins of Cache and Putah 
Creeks.  The principal watercourses are the Sacramento River and its larger tributar-
ies:  the Pit, Feather, Yuba, Bear, and American Rivers to the east; and Cottonwood, 
Stony, Cache, and Putah Creeks to the west.  Major reservoirs and lakes include 
Lake Shasta, Lake Oroville, Folsom Lake, Clear Lake, and Lake Berryessa. 
 
The San Joaquin River Basin covers 15,880 square miles and includes the entire 
area drained by the San Joaquin River and all watersheds tributary to the San Joa-
quin River and Delta south of the Sacramento River and south of the American River 
watershed.  The southern planning boundary follows the southern watershed 
boundaries of the Little Panoche Creek, Moreno Gulch, and Capita Canyon to the 
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boundary of the Westlands Water District. From here, the boundary follows the 
northern edge of the Westlands Water District until its intersection with the Fire-
buagh Canal Company’s Main Lift Canal.  The basin boundary then follows the Main 
Lift Canal to the Mendota Pool and continues eastward along the channel of the San 
Joaquin River to Millerton Lake in the Sierra Nevada foothills, and then follows along 
the southern boundary of the San Joaquin River drainage basin.  The principal 
streams in the San Joaquin River Basin are the San Joaquin River and its larger 
tributaries:  the Cosumnes, Mokelumne, Calaveras, Stanislaus, Tuolumne, Merced, 
Chowchilla, and Fresno Rivers.  Major reservoirs and lakes include Pardee Reser-
voir, New Hogan Reservoir, Millerton Lake, Lake McClure, Don Pedro Reservoir, 
and New Melones Lake. 

11. Other public agencies whose approval is required: 
1. State Water Resources Control Board 
2. Office of Administrative Law 
3. United States Environmental Protection Agency 

 
ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 
 
The environmental resource categories identified below are analyzed herein to deter-
mine whether the Proposed Project would result in adverse impacts to any of these re-
sources.  None of the categories below are checked because the Proposed Project is 
not expected to result in “significant or potentially significant impacts” to any of these 
resources. 
 

  Aesthetics   Biological Resources 
  Hazards & Hazardous Materials   Mineral Resources 
  Public Services   Utilities/Service Systems 
  Agriculture Resources   Cultural Resources 
  Hydrology/Water Quality   Noise 
  Recreation   Mandatory Findings of Significance 
  Air Quality   Geology/Soils 
  Land Use Planning   Transportation/Traffic 
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On the basis of this initial evaluation: 
 

 I find that the proposed Basin Plan Amendment could not have a significant effect on 
the environment. 

 
 I find that although the proposed Basin Plan Amendment could have a significant 

effect on the environment, there will not be a significant effect in this case because 
feasible alternatives and/or feasible mitigation measures exist that would substan-
tially lessen any significant impact. These alternatives are discussed in the attached 
written report. 

 
 I find that the proposed Basin Plan Amendment may have a significant effect on the 

environment. There are no feasible alternatives and/or mitigation measures available 
which would substantially lessen any significant adverse impacts. See attached writ-
ten report for a discussion of this determination. 

 
 
 
 
 /s/     
PAMELA C. CREEDON, Executive Officer   Date 
Regional Water Quality Control Board 
Central Valley Region 
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EVALUATION OF ENVIRONMENTAL IMPACTS 
 
The Environmental Checklist has been prepared in compliance with the requirements of 
CEQA relating to certified regulatory programs.  A statement of facts, supportive discus-
sions, and/or confirming data supports each finding of the checklist (see Evaluation of 
Potential Environmental Impacts). 
 

IMPACT

POTENTIALLY 

SIGNIFICANT 

IMPACT

POTENTIALLY 

SIGNIFICANT 

UNLESS 

MITIGATION 

INCORPORATION

LESS THAN 

SIGNIFICANT 

IMPACT NO IMPACT

I.  AESTHETICS - Would the Project: 
a)  Have a substantial adverse effect on a 
scenic vista? 

    

b)  Substantially damage scenic resources, 
including, but not limited to, trees, rock out-
croppings, and historic buildings within a 
state scenic highway? 

    

c)  Substantially degrade the existing visual 
character or quality of the site and its sur-
roundings? 

    

d)  Create a new source of substantial light 
or glare which would adversely affect day 
or nighttime views in the area? 

    

II.  AGRICULTURE RESOURCES - In determining whether impacts to agricultural resources are 
significant environmental effects, lead agencies may refer to the California Agricultural Land 
Evaluation and Site Assessment Model (1997) prepared by the California Department of Conser-
vation as an optional model to use in assessing impacts on agriculture and farmland.  Would 
the Project: 
a)  Convert Prime Farmland, Unique Farm-
land, or Farmland of Statewide importance 
(Farmland), as shown on the maps pre-
pared pursuant to the Farmland Mapping 
and Monitoring Program of the California 
Resources Agency, to non-agricultural 
use? 

    

b)  Conflict with existing zoning for agricul-
tural use, or a Williamson Act contract? 

    

c)  Involve other changes in the existing 
environment which, due to their location or 
nature, could result in conversion of Farm-
land, to non-agricultural use? 
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III.  AIR QUALITY – Where available, the significance criteria established by the applicable air 
quality management or air pollution control District may be relied upon to make the following 
determinations.  Would the Project: 
a)  Conflict with or obstruct implementation 
of the applicable air quality plan? 

    

b)  Violate any air quality standard or con-
tribute substantially to an existing or pro-
jected air quality violation? 

    

c)  Result in a cumulatively considerable 
net increase of any criteria pollutant for 
which the Project region is non-attainment 
under an applicable federal or state ambi-
ent air quality standard (including releasing 
emissions which exceed quantitative 
thresholds for ozone precursors)? 

    

d)  Expose sensitive receptors to substan-
tial pollutant concentrations? 

    

e)  Create objectionable odors affecting a 
substantial number of people? 

    

IV.  BIOLOGICAL RESOURCES – Would the Project: 
a)  Have a substantial adverse effect, ei-
ther directly, or through habitat modifica-
tions, on any species identified as a 
candidate, sensitive, or special status spe-
cies in local or regional plans, policies, or 
regulators, or by the California Department 
of Fish and Game or U.S. Fish and Wildlife 
Service? 

    

b)  Have a substantial adverse effect on 
any riparian habitat or other sensitive natu-
ral community identified in local or regional 
plans, policies, regulations or by the Cali-
fornia Department of Fish and Game or US 
fish and Wildlife Service? 

    

c)  Have a substantial adverse effect on 
federally protected wetlands as defined by 
Section 404 of the Clean Water Act (includ-
ing, but not limited to, marsh vernal pool, 
coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means? 
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d)  Interfere substantially with the move-
ment of any native resident or migratory 
fish or wildlife species or with established 
native resident or migratory wildlife corri-
dors, or impede the use of native wildlife 
nursery sites? 

    

e)  Conflict with any local policies or ordi-
nances protecting biological resources, 
such as a tree preservation policy or ordi-
nance? 

    

f)  Conflict with the provisions of an 
adopted Habitat Conservation Plan, Natu-
ral Community Conservation Plan, or other 
approved local, regional, or state habitat 
conservation plan? 

    

V.  CULTURAL RESOURCES – Would the Project: 
a)  Cause a substantial adverse change in 
the significance of a historical resource as 
defined in §15064.5? 

    

b)  Cause a substantial adverse change in 
the significance of an archaeological re-
source pursuant to §15064.5? 

    

c)  Directly or indirectly destroy a unique 
paleontological resource of site or unique 
geological feature? 

    

d)  Disturb any human remains, including 
those interred outside of formal cemeter-
ies? 

    

VI.  GEOLOGY AND SOILS – Would the Project: 
a)  Expose people or structures to potential 
substantial adverse effects, including the 
risk of loss, injury, or death involving: 

    

i)  Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map issued 
by the State Geologist for the area or 
based on other substantial evidence of a 
known fault?  Refer to Division of Mines 
and Geology Special Publication 42. 

    

ii)  Strong seismic ground shaking?     
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iii)  Seismic-related ground failure,, includ-
ing liquefaction? 

    

iv)  Landslides?     
b)  Result in substantial soil erosion or the 
loss of topsoil? 

    

c)  Be located on a geologic unit or soil that 
is unstable, or that would become unstable 
as a result of the Project, and potentially 
result in on- or off-site landslide, lateral 
spreading, subsidence, liquefaction or col-
lapse? 

    

d)  Be located on expansive soil, as de-
fined in Table 18-1-B of the Uniform build-
ing Code (1994), creating substantial risks 
to life or property? 

    

VII.  HAZARDS AND HAZARDOUS MATERIALS – Would the Project: 
a)  Create a significant hazard to the public 
or the environment through the routine 
transport, use, or disposal of hazardous 
materials? 

    

b)  Create a significant hazard to the public 
or the environment through reasonably 
foreseeable upset and accident conditions 
involving the release of hazardous materi-
als into the environment/ 

    

c)  Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substances, or waste within one-quarter 
mile of an existing or proposed school? 

    

d)  Be located on a site which is included 
on a list of hazardous materials sites com-
piled pursuant to Government Code Sec-
tion 65962.5 and, as a result, would it 
create a significant hazard to the public or 
the environment? 

    

e)  For a Project located within an airport 
land use plan or, where such a plan has 
not been adopted, within two miles of a 
public airport or public use airport, would 
the Project result in a safety hazard for 
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people residing or working in the Project 
area? 
f)  For a Project within the vicinity of a pri-
vate airstrip, would the Project result in a 
safety hazard for people residing or work-
ing in the Project area? 

    

g)  Impair implementation of or physically 
interfere with an adopted emergency re-
sponse plan or emergency evacuation 
plan? 

    

h)  Expose people or structures to a signifi-
cant risk of loss, injury or death involving 
wildland fires, including where wildlands 
are adjacent to urbanized areas or where 
residences are intermixed with wildlands? 

    

VIII.  HYDROLOGY AND WATER QUALITY – Would the Project: 
a)  Violate any water quality standards or 
waste discharge requirements? 

    

b)  Substantially deplete groundwater sup-
plies or interfere substantially with ground-
water recharge such that there would be a 
net deficit in aquifer volume or a lowering 
of the local groundwater table level (e.g., 
the production rate of preexisting nearby 
wells would drop to a level which would not 
support existing land uses or planned uses 
for which permits have been granted? 

    

c)  Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, in a manner which would 
result in substantial erosion or siltation on- 
or off-site? 

    

d)  Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, or substantially increase 
the rate or amount of surface runoff in a 
manner which results in flooding on- or off-
site? 
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e)  Create or contribute runoff water which 
exceeds the capacity of existing or planned 
stormwater drainage systems or provides 
substantial additional sources of polluted 
runoff? 

    

f)  Otherwise substantially degrade water 
quality? 

    

g)  Place housing within a 100-year flood 
hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate 
Map or other flood hazard delineation 
map? 

    

h)  Place within a 100-year flood hazard 
area structures which would impede or re-
direct flood flows? 

    

i)  Expose people or structures to a signifi-
cant risk of loss, injury or death involving 
flooding, including flooding as a result of 
the failure of a levee or dam? 

    

j)  Inundation by seiche, tsunami, or mud-
flow? 

    

IX.  LAND USE AND PLANNING – Would the Project: 
a)  Physically divide an established commu-
nity? 

    

b)  Conflict with any applicable land use 
plan, policy, or regulation of an agency with 
jurisdiction over the Project (including, but 
not limited to the general plan, specific 
plan, local coastal program, or zoning ordi-
nance) adopted for the purpose of avoiding 
or mitigating an environmental effect? 

    

c)  Conflict with any applicable habitat con-
servation plan or natural community con-
servation plan? 

    

X.  MINERAL RESOURCES – Would the Project: 
a)  Result in the loss of availability of a 
known mineral resource that would be of 
value to the region and the residents of the 
state? 
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b)  Result in the loss of availability of a lo-
cally-important mineral resource recovery 
site delineated on a local general plan, 
specific plan or other land use plan? 

    

XI.  NOISE – Would the Project result in: 
a)  Exposure of persons to or generation of 
noise levels in excess of standards estab-
lished in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 

    

b)  Exposure of persons to or generation of 
excessive groundborne vibration or 
groundborne noise levels? 

    

c)  A substantial permanent increase in 
ambient noise levels in the Project vicinity 
above levels existing without the Project? 

    

d)  A substantial temporary or periodic in-
crease in ambient noise levels in the Pro-
ject vicinity above levels existing without 
the Project? 

    

e)  For a Project located within an airport 
land use plan or, where such a plan has 
not been adopted, within two miles of a 
public airport or public use airport, would 
the Project expose people residing or 
working in the Project area to excessive 
noise levels? 

    

f)  For a Project within the vicinity of a pri-
vate airstrip, would the Project expose 
people residing or working in the Project 
area to excessive noise levels? 

    

XII.  POPULATION AND HOUSING – Would the Project: 
a)  Induce substantial population growth in 
an area, either directly (for example, by 
proposing new homes and businesses) or 
indirectly (for example, through extension 
of roads or other infrastructure)? 

    

b)  Displace substantial numbers of exist-
ing housing, necessitating the construction 
of replacement housing elsewhere? 

    

Final Staff Report 8-12 October 2007  



 

POTENTIALLY 

SIGNIFICANT 

POTENTIALLY UNLESS LESS THAN 

SIGNIFICANT MITIGATION SIGNIFICANT 

IMPACT IMPACT INCORPORATION IMPACT NO IMPACT

c)  Displace substantial numbers of people, 
necessitating the construction of replace-
ment housing elsewhere? 

    

XIII.  PUBLIC SERVICES 
a)  Would the Project result in substantial 
adverse physical impacts associated with 
the provision of new or physically altered 
governmental facilities, need for new or 
physically altered governmental facilities, 
the construction of which could cause sig-
nificant environmental impacts in order to 
maintain acceptable service ratios, re-
sponse times or other performance objec-
tives for any of the public services: 

    

 Fire protection?     
 Police protection?     
 Schools?     
 Parks?     
 Other public facilities?     
XIV.  RECREATION 
a)  Would the Project increase the use of 
existing neighborhood and regional parks 
or other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

    

b)  Does the Project include recreational 
facilities or require the construction or ex-
pansion of recreational facilities which 
might have an adverse physical effect on 
the environment? 

    

XV.  TRANSPORTATION/TRAFFIC – Would the Project: 
a)  Cause an increase in traffic which is 
substantial in relation to the existing traffic 
load and capacity of the street system (i.e., 
result in a substantial increase in either the 
number of vehicle trips, the volume to ca-
pacity ratio to roads, or congestion at inter-
sections? 

    

b)  Exceed, either individually or cumula-
tively, a level of service standard estab-
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lished by the county conges-
tion/management agency for designated 
roads or highways? 
c)  Result in a change in air traffic patterns, 
including either an increase in traffic levels 
or a change in location that results in sub-
stantial safety risks? 

    

d)  Substantially increase hazards due to a 
design feature (e.g., sharp curves or dan-
gerous intersections) or incompatible uses 
(e.g., farm equipment)? 

    

e)  Result in inadequate emergency ac-
cess? 

    

f)  Result in inadequate parking capacity?     
g)  Conflict with adopted policies, plans, or 
programs supporting alternative transporta-
tion (e.g., bus turnouts, bicycle racks)? 

    

XVI.  UTILITIES AND SERVICE SYSTEMS – Would the Project: 
a)  Exceed wastewater treatment require-
ments of the applicable Regional Water 
Quality Control Board? 

    

b)  Require or result in the construction of 
new water or wastewater treatment facili-
ties or expansion of existing facilities, the 
construction of which could cause signifi-
cant environmental effects? 

    

c)  Require or result in the construction of 
new storm water drainage facilities or ex-
pansion of existing facilities, the construc-
tion of which could cause significant 
environmental effects? 

    

d)  Have sufficient water supplies available 
to serve the Project from existing entitle-
ments and resources, or are new or ex-
panded entitlements needed? 

    

e)  Result in a determination by the waste-
water treatment provider which serves or 
may serve the Project that it has adequate 
capacity to serve the Project’s projected 
demand in addition to the provider’s exist-
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ing commitments? 
f)  Be served by a landfill with sufficient 
permitted capacity to accommodate the 
Project’s solid waste disposal needs? 

    

g)  Comply with federal, state, and local 
statutes and regulations related to solid 
waste? 

    

XVII.  MANDATORY FINDINGS OF SIGNIFICANCE 
a)  Does the Project have the potential to 
degrade the quality of the environment, 
substantially reduce the habitat of a fish or 
wildlife species, cause a fish or wildlife 
population to drop below self-sustaining 
levels, threaten to eliminate a plant or ani-
mal community, reduce the number of re-
strict the range of a rare or endangered 
plant or animal or eliminate important ex-
amples of the major periods of California 
history or prehistory? 

    

b)  Does the Project have impacts that are 
individually limited, but cumulatively con-
siderable? (“Cumulatively considerable” 
means that the incremental effects of a 
project are considerable when viewed in 
connection with the effects of past projects, 
the effects of other current projects, and 
the effects of probably future projects)? 

    

c)  Does the Project have environmental 
effects which will cause substantial ad-
verse effects on human beings, either di-
rectly or indirectly? 

    

8.4 THRESHOLDS OF SIGNIFICANCE 

Impacts were determined to be significant if the Proposed Project or its alternatives 
would result in one or both of the following: 

• pH and/or turbidity conditions that would adversely affect beneficial uses 
in water bodies within the Basin; or 
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• Changes in environmental conditions that would, either directly or indi-
rectly, cause a substantial loss of habitat or substantial degradation of wa-
ter quality or other resources. 

8.5 ENVIRONMENTAL IMPACTS OF THE PROPOSED PROJECT 

Each resource category of the Environmental Checklist is supported by the following 
discussions and source information, as cited. 

8.5.1 Aesthetics 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  Approval and implementation of the 
proposed pH and turbidity objectives could result in minor changes in pH conditions in 
some water bodies, relative to existing conditions.  However, in the majority of water 
bodies, pH and turbidity conditions under the project would remain equivalent to condi-
tions that occur under existing conditions.  Under the Proposed Project, resultant water 
body pH would be maintained between 6.5 and 8.5 just as it is under the current Basin 
Plan.  Anticipated pH and turbidity conditions under the proposed objectives would differ 
only slightly, and occasionally, from pH and turbidity conditions under compliance with 
the current Basin Plan objectives for these parameters.  These slight differences in pH 
levels would have no perceptible effect on aquatic ecology, flows, riparian habitats, or 
any other aesthetic qualities of the water bodies within the Basin.  Potential differences 
in average turbidity levels between current and proposed objectives would be minor, 
and would only occur when natural turbidities were below 1 NTU.  When turbidity levels 
remain at or below 1 NTU, minor changes in turbidity levels are generally not apparent 
to the human eye (RBI, 2006).  Moreover, the slight increases in average turbidities, 
when natural turbidities are below 1 NTU, would not adversely affect the aquatic ecol-
ogy, flows, riparian habitats, or any other aesthetic qualities of these water bodies. 
 
Overall, the proposed Basin Plan amendments would have a less-than-significant im-
pact to aesthetics. 

8.5.2 Agricultural Resources 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  Anticipated pH and turbidity condi-
tions under the proposed objectives would differ only slightly and occasionally in some 
reaches of some water bodies, relative to pH and turbidity conditions under compliance 
with the current Basin Plan objectives for these parameters.  By design, pH and turbidity 
conditions anticipated to occur under the proposed objectives would be protective of ag-
ricultural uses.  Consequently, no agricultural resources, including farmland irrigation 
and livestock watering, would be affected by the Proposed Project. 
 
Overall, the proposed Basin Plan amendments would have no impact on agricultural 
resources. 
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8.5.3 Air Quality 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  Because pH and turbidity do not 
affect air quality directly, there would be no direct impacts from the Proposed Project on 
air quality.  Because implementation of the Proposed Project would not involve any 
construction-related activities that would generate increased concentrations of pollut-
ants, objectionable odors, or obstruct the implementation of any air quality plan, there 
would be no secondary impacts from the Proposed Project on air quality.  The proposed 
Basin Plan amendments would therefore, have no impact on air quality. 

8.5.4 Biological Resources 

8.5.4.1 pH 
The proposed amendment to the pH objective would maintain pH between 6.5 and 8.5 
pH units, which is the same range required under the current Basin Plan objective.  The 
amendment only eliminates the “0.5-unit change” requirement of the current Basin Plan 
objective.  Removal of this condition on allowable pH changes has no potential to ad-
versely affect riparian vegetation, terrestrial organisms, or any other non-aquatic bio-
logical resource.  Therefore, the remainder of this assessment will focus on the potential 
for pH changes to affect aquatic life when resultant pH remains between 6.5 and 8.5. 
 
The scientific literature reviewed in RBI (2004) indicates that rapid pH changes within 
the range of 6.5 to 8.5 are not lethal, and have no long-term adverse effects on fish and 
benthic macroinvertebrates.  Although studies have shown that rapid lowering of pH will 
likely trigger increased drift in some benthic macroinvertebrate communities (e.g., Kratz 
et al. 1994), according to communications with several macroinvertebrate experts (Coo-
per 1999, Haro 1999, and Harrington 1999), these sublethal effects, if any, are expected 
to be short-term in duration, occurring upon the pH change event.  When the organisms 
have acclimated to the new pH, such behavioral effects cease.  
 
It should be noted that photosynthesis and other natural biochemical processes alter pH 
within water bodies both diurnally and seasonally.  These natural pH changes can be 
greater than 0.5 pH units over the course of a day, and are typically in excess of 1 pH 
unit over the course of a year. 
 
During agency review of the proposed amendment, concern was expressed over the 
potential for increased metals toxicity due to allowing greater pH changes.  Current 
state regulations already account for pH effects on metals toxicity. 
 
In summary, approval and implementation of the proposed amendment to the pH objec-
tive might allow changes to pH conditions in some water bodies relative to existing con-
ditions.  However, the difference that could occur in pH between the proposed and 
current pH objectives would have no adverse effects on aquatic biota within the Basin’s 
water bodies. 
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Overall, the proposed pH objective would have a less-than-significant impact to bio-
logical resources. 

8.5.4.2 Turbidity 
Approval and implementation of the proposed amendment to the turbidity objective 
would not result in substantial changes in turbidity levels, relative to existing conditions.  
In addition, anticipated turbidity conditions under the proposed objectives would differ 
only slightly and occasionally from turbidity conditions under compliance with the current 
Basin Plan objectives for turbidity.  The slight and occasional difference that could occur 
in turbidity between the proposed and current turbidity objectives would have no effects 
on aquatic biota within the region’s water bodies, nor any other biological resources. 
 
Under the Proposed Project, the Basin Plan’s current turbidity objective that is applica-
ble when natural turbidity is between 0 and 5 NTUs would be modified.  The objective 
would be modified such that when the natural turbidity is less than 1 NTU, then the tur-
bidity of the downstream water could be increased up to 2 NTUs.  There is no proposed 
change to the objective when the natural, upstream water turbidity is between 1 and 5 
NTUs. The other existing Basin Plan turbidity objectives for natural turbidities >5 NTUs 
would remain in effect. 
 
Newcombe (2003) evaluated the severity of effects (e.g., fish reactive distance, preda-
tory prey dynamics, egg and larval growth rates, and habitat effects) for clear water 
fishes exposed to 2-10 NTU turbidity increases for exposure periods ranging from 1 
hour to > 10 weeks.  According to the model presented in Newcombe (2003), 3 NTUs 
would be protective of clear water fishes for long-term exposures.  
 
In summary, based on the available technical information, the proposed turbidity objec-
tive, that would be applicable when natural turbidity is between 0 and 1 NTUs, would be 
protective of aquatic life and, therefore, would have a less-than-significant impact to 
biological resources. 

8.5.5 Cultural Resources 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
involve any action or activity that would cause an adverse change in historical, archaeo-
logical, paleontological resources, or human remains (such as exposure, destruction, 
etc.).  The proposed Basin Plan amendments would have no impact on cultural re-
sources. 

Final Staff Report 8-18 October 2007  



 

8.5.6 Geology and Soils 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
involve any action or physical activity (e.g., construction) that would expose people or 
structures to the risk of loss, injury, or death involving: a known earthquake fault, strong 
seismic ground shaking, seismic related ground failure, or landslides.  Also, because 
the Proposed Project affects low-level turbidities, it would not involve any action or re-
sult in any changing of hydrological regimes that would expose people or structures to 
increased soil erosion, unstable soil, or expansive soil.  The proposed Basin Plan 
amendments would have no impact on geology or soils. 

8.5.7 Hazards and Hazardous Materials 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments. The Proposed Project affects non-
hazardous levels of pH and turbidity and does not require use of hazardous materials to 
achieve compliance.  The Proposed Project would not involve new hazards or any ac-
tion or physical activity that would introduce or remove hazardous materials.  The pro-
posed Basin Plan amendments would have no impact on current or potential hazards 
and use of hazardous materials. 

8.5.8 Hydrology and Water Quality 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  Approval and implementation of the 
proposed pH and turbidity objectives would have no direct effect on hydrology, relative 
to existing conditions.  In addition, anticipated hydrology under the proposed objectives 
would be identical to hydrology under compliance with the current Basin Plan objectives 
for pH and turbidity. 
 
Additionally, the Proposed Project would not affect erosion or siltation rates, existing 
drainage pattern of the site or area, or the amount of area runoff.  The Proposed Project 
would not change the 100-year flood magnitude or route, expose people or structures to 
significant risk of loss, injury, or death involving flooding, or increase the potential for 
inundation by seiche, tsunami, or mudflow. 
 
The Proposed Project has the potential to affect pH and turbidity water quality parame-
ters, but would have no direct effect on other water quality parameters.  However, the 
proposed amendments to the pH and turbidity objectives were developed to be protec-
tive of in-stream beneficial uses and provide the level of water quality necessary to pro-
tect these uses. 
 
Approval and implementation of the proposed amendments to the pH and turbidity ob-
jectives would result in limited, minimal changes in pH and turbidity relative to existing 
conditions. However, the difference that could occur in pH and turbidity between the 
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proposed and current pH objectives would not adversely affect any beneficial uses of 
water bodies within the Basin. 
 
The proposed Basin Plan amendments would have no impact on hydrology and less-
than-significant impact on water quality of Basin water bodies. 

8.5.9 Land Use and Planning 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
involve any action, physical activity, or land use change that would divide any estab-
lished community, conflict with any land use plan, policy or regulation, or conflict with 
any habitat conservation plan or natural community plan.  The proposed Basin Plan 
amendments would have no impact on land use and planning. 

8.5.10 Mineral Resources 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
involve any action or physical activity that would result in the loss of any known mineral 
resource or known mineral resource site.  The proposed Basin Plan amendments would 
have no impact on mineral resources. 

8.5.11 Noise 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Project would not involve any 
action or physical activity (e.g., construction) that would result in increased noise levels 
or exposure of people to noise.  The proposed Basin Plan amendments would have no 
impact on noise. 

8.5.12 Population and Housing 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The immigration of people to an 
area is typically influenced by such factors as job opportunities, affordable housing, 
quality schools and public services, and aesthetic quality, among others.  Water quality 
objectives will not likely encourage or discourage people from moving to the Basin.  
Also, since the Proposed Project involves no action or physical activity associated with 
land conversions, no housing would need to be relocated or otherwise affected.  Imple-
mentation of the proposed Basin Plan amendments would have no impact on popula-
tion or housing. 

8.5.13 Public Services 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
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require the provision of new or physically altered governmental facilities or the need for 
new or physically altered governmental facilities.  Moreover, it would not involve any ac-
tion that would adversely affect fire protection, police protection, schools, parks, or any 
other public facility.  The proposed Basin Plan amendments would have no impact on 
public services. 

8.5.14 Recreation 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would have 
no impact on existing or probable future recreational facilities in that no new structures 
or alterations of existing facilities or land uses are proposed.  The following discussion 
addresses the Proposed Project’s potential to affect recreation in and along the Basin’s 
water bodies. 

8.5.14.1 pH 
Approval and implementation of the proposed amendment to the pH objective would not 
change the aesthetics, aquatic ecology, wildlife use, flow rates, or any other observable 
characteristics of the region’s water bodies, relative to existing conditions.  Anticipated 
pH conditions under the proposed objectives would differ only slightly and occasionally 
from pH conditions under compliance with the current Basin Plan objectives for pH.  The 
slight, and occasional, difference that could occur in pH between the proposed and cur-
rent pH objectives would have no effect on aesthetics, aquatic ecology, wildlife use, flow 
rates, or any other observable characteristic that affect recreation in or along water bod-
ies.  This is because the proposed pH objective was developed to be protective of all 
beneficial uses, including recreation.  The proposed Basin Plan amendment for pH 
would have no impact on the recreational uses of water bodies within the Basin. 

8.5.14.2 Turbidity 
Under the Proposed Project, the current Basin Plan turbidity objective applicable when 
natural turbidity is between 0 and 5 NTUs would be modified for periods when the natu-
ral turbidity is less than 1 NTU.  Under these conditions, downstream turbidity would not 
be allowed to increase above 2 NTUs as a result of a discharge.  No change to the ob-
jective is proposed when the natural, upstream turbidity is between 1 and 5 NTUs. 
 
Under low turbidity conditions (i.e., turbidity of < 1 NTU), the proposed objective would 
allow average turbidity to increase to no more than 2 NTUs.  Differences in turbidity lev-
els between <2 NTUs are generally difficult for the human eye to discern in a creek 
channel (RBI, 2006).  In other words, water having a turbidity of ≤ 2 NTUs looks, aes-
thetically, very similar to water of ≤ 1 NTU when flowing through a creek channel.  
Moreover, these levels of turbidity are far below levels that could adversely affect eco-
logical characteristics in water bodies that receive discharges. 
 
Regional water-related recreation destinations and average turbidity levels at those lo-
cations are presented in Table 1.  As shown by this table, recreational activities such as 
swimming readily occur at locations with average turbidities exceeding the range af-
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fected by the proposed turbidity objective (between 0 and 1 NTU).  Therefore, it can be 
determined that turbidity levels in and above the range that would likely result from im-
plementing the proposed turbidity objective would not deter existing or future recrea-
tional uses.  
 
Based on the above findings, the proposed turbidity objective would have less-than-
significant impacts on recreational opportunities in and along water bodies within the 
Basin. 
 
Table 1.  Average Turbidity Of Popular Recreational Destinations 

Recreational Destination Average Turbidity (NTU) 
Sacramento River at Freeport (1990-1995) /a/ 
 March  22 
 June 6.2 
 September 9.8 
 December 8.1 
American River at Cal. State University (1977-1979) /a/ 
 March 6.0 
 June 1.0 
 September 2.0 
 December 3.0 
 January 13.6 
Folsom Reservoir /b/ (approximate) 
 Summer Inflow  1.0-2.0 
 Top of Water <1.0 
 Shoreline <10.0 
Sly Park Reservoir /c/ 
 Summer (open water) 1.0 
 Winter (open water) 3.0-12.0 
Clear Lake (1985-1992) /d/ 
 Summer 8.1 
 Winter 8.8 

/a/ Miyashita, 1998. 
/b/ Vonich, 1998. 
/c/ Cooper, 1998. 
/d/ Richerson, 1998. 
 

8.5.15 Transportation/Traffic 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
involve any action that would affect amounts of traffic or congestion, road management, 
traffic patterns, traffic hazards, emergency access, parking, or current transportation 
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policies.  The proposed Basin Plan amendments would have no impact on transporta-
tion or traffic. 

8.5.16 Utilities and Service Systems 

The Proposed Project would revise water quality objectives for pH and turbidity through 
approval of the proposed Basin Plan amendments.  The Proposed Project would not 
involve any action that would affect the need for new utilities.  However, the Proposed 
Project would result in water quality objectives for pH and turbidity that would improve 
regulatory compliance with the stated objectives for POTWs, as enforced by the Re-
gional Water Board.  Moreover, adoption of the proposed objectives would prevent the 
need for construction of new wastewater treatment facilities at many POTWs discharg-
ing to low flow streams, the construction of which could cause short-term environmental 
effects (e.g., noise, air quality, traffic). 
 
The proposed Basin Plan amendments would have no adverse impact, or a beneficial 
impact, on utilities and service systems. 

8.6 CUMULATIVE IMPACT ANALYSIS FOR THE PROPOSED PROJECT 

Cumulative impacts refer to one or more individual effects which, when taken together, 
are considerable or which compound or increase other environmental impacts.  Cumu-
lative impacts are the result of the incremental impact of a project when added to other 
closely related past, present, and reasonably foreseeable future projects.  Cumulative 
impacts can result from individually minor but collectively significant projects taking 
place over a period of time. 
 
Any future development projects in the region would be required to comply with the pro-
posed pH and turbidity objectives to the extent they are applicable.  Accordingly, the 
impacts of individual development projects could not cumulate with the impacts of 
amending the pH and turbidity objectives.  The Proposed Project would not have an in-
cremental effect or a cumulatively considerable incremental effect on identified re-
sources in light of any development projects. 

8.7 ALTERNATIVES CONSIDERED 

The objective of the proposed Basin Plan amendments is to resolve regulatory issues 
associated with municipal and industrial discharges into surface waters, while also im-
proving consistency with the current science relating to pH and low-level turbidity and, in 
the case of pH, improving consistency with U.S. EPA’s recommended criteria.  Alterna-
tives that would meet these objectives were discussed in Sections 4.1 and 4.2. 
 
To improve the scientific basis for and compliance with the pH water quality objective, 
and provide consistency with existing Federal criteria, three alternatives were consid-
ered: 
 

1) No action; 
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2) Adoption of the USEPA national ambient criteria for pH; and 

3) Adoption of a basin-specific pH objective. 
 

To improve the scientific basis for and compliance with the turbidity water quality objec-
tive when the natural turbidity is below 1 NTU three alternatives were considered: 
 

1) No action; 

2) Adoption of the USEPA national ambient criteria for turbidity; and 

3) Adoption of a basin-specific turbidity objective. 
 

The following criteria were used to assess the relative success of the options at resolv-
ing the regulatory problems: 
 

1) Consistency with State and Federal water quality laws, policies (including 
antidegradation policies), and water quality criteria; 

2) Protection of all designated beneficial uses; 
3) Consistency with current science regarding the water quality that is necessary 

to reasonably protect beneficial uses; 

4) Is not overly restrictive; and 
5) Applicability to water bodies of the Basin. 

 
Under each Alternative 1 (No Action) for pH and turbidity, the Basin Plan’s current water 
quality objectives for pH and turbidity would continue to apply to all water bodies in the 
Basin.  However, adoption of the No Action Alternatives would not resolve the regula-
tory problems associated with the current pH and turbidity water quality objectives, 
would not improve the scientific basis for the objectives, and, for pH, would be inconsis-
tent with the Federal criteria.  Scientific literature does not indicate a need for the restric-
tive objectives that are currently in the basin plan so the cost of treating discharges to 
comply with these objectives is not warranted. 
 
Adoption of Alternative 2 (USEPA National Criteria) also would not satisfy the alternative 
selection criteria because, for pH, it provides a lower level of protection to sensitive 
aquatic organisms, especially salmonids (McKee and Wolf 1963, NAS 1972, Witschi 
and Ziebel 1979, and Modin, pers. comm., 1998). 
 
To adopt Alternative 2 (USEPA National Criteria) for turbidity, it would be necessary to 
determine the seasonal norm for turbidity in each applicable water body and thus there 
would be no definitive turbidity criterion.  Moreover, it may be difficult or infeasible to de-
termine seasonal norms for turbidity in some low flow streams. 
 
For both pH and turbidity, Alternative 3 (Basin-specific pH and turbidity objectives) is the 
preferred alternative and is referred to as the Proposed Project in this section.  A Basin-
specific pH objective would be slightly more restrictive than Alternative 2, would resolve 
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the regulatory problems associated with the current objective, would be protective of all 
beneficial uses and be consistent with current Federal criteria and scientifically sup-
ported pH requirements for aquatic life.  For turbidity, a Basin-specific objective would 
resolve the regulatory problems associated with the current objective, would be protec-
tive of all beneficial uses, and would provide a definitive criterion without the necessity 
of determining seasonal norms for each water body as required for Alternative 2. 

8.8 RECOMMENDED ALTERNATIVE 

Regional Water Board staff recommends approval and implementation of the Proposed 
Project. 

8.9 NO EFFECT FINDING 

Regional Water Board staff, after consideration of the evidence, recommends that the 
Regional Water Board find that the proposed project has no potential for any effect, ei-
ther individually or cumulatively on fish wildlife. 
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APPENDIX A 

 
 
 

RECOMMENDED FORMAT FOR COMMENT 
LETTERS 

 





 

 
 
 
Comment letters to the Regional Water Board regarding staff recommendations serve 
two purposes:  (1) to point out areas of agreement with staff recommendations; and (2) 
to suggest revisions to staff recommendations.  The California Environmental Quality 
Act (CEQA) requires staff to respond to comments submitted by the public that suggest 
changes to staff recommendations pertaining to a Basin Plan Amendment.  Clear 
statements of both areas of agreement and suggested revisions will assist staff to re-
spond to the specific concerns of the commenter.  The following format for comment let-
ters is suggested. 
 
FORMAT FOR SUGGESTING REVISIONS 
 
Recommended format: 
 

• Number the comment; 
• State the topic of the comment in one sentence; 
• Provide a supporting argument, and 
• Make a recommendation. 

 
Supporting arguments that include citations will assist staff in considering the comment. 
 

Example 
 

The Environmental Action Team (EAT) recommends the following revision to staff recom-
mendations: 
 

1.  Proposed Xenon objective for Slug Slough 
 
Staff has recommended a 0.001 ng/L Xenon objective to protect resident guppies in 
Slug Slough.  The USEPA Xenon criteria for protection of guppies in fresh waters is 
currently 0.0001 ng/L – an order of magnitude lower than the staff recommendation.  
The USEPA criteria is supported by several studies in peer reviewed journals (e.g., 
Smith and Jones; J. Env. Qual. (1994); Johnson; J. Env. Qual. (1995)).  Staff argu-
ments, that the cost of analyzing for Xenon in water below 0.001 ng/L is prohibitive, do 
not support the adoption of a water quality that is not protective of beneficial uses.  
More cost effective analytical procedures may be developed in response to the need 
for more intensive Xenon analysis.  EAT, therefore, strongly recommends the adoption 
of a 0.0001 ng/L Xenon objective to fully protect guppies in Slug Slough. 
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FORMAT FOR COMMENTS SUPPORTING STAFF RECOMMENDATIONS 
 
If the commenter concurs with a staff recommendation, a statement to that effect will 
assist the Regional Water Board in determining what action, if any, to take on the staff 
recommendation.  In general, it is not necessary to present a supporting discussion 
unless the commenter feels that the staff recommendation could be further enhanced or 
clarified. 
 

Example 
 

1.  Proposed Neon objective for Slug Slough 
 
EAT strongly supports the adoption of the 0.05 pg/L Neon objective proposed by staff for Slug 
Slough.  In addition to arguments presented by staff, it should be pointed out that Harrison’s recent 
work on goldfish (Harrison, et al, 1996) confirms the appropriateness of the proposed objective for 
the protection of fresh water aquatic life. 
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APPENDIX B 
 
 

 
BENEFICIAL USES DEFINED IN THE BASIN 

PLAN 
 

 





 

 
 
Municipal and Domestic Supply (MUN) - 
Uses of water for community, military, or 
individual water supply systems including, 
but not limited to, drinking water supply. 
 
Agricultural Supply (AGR) - Uses of water 
for farming, horticulture, or ranching includ-
ing, but not limited to, irrigation (including 
leaching of salts), stock watering, or support 
of vegetation for range grazing. 
 
Industrial Service Supply (IND) - Uses of 
water for industrial activities that do not de-
pend primarily on water quality including, 
but not limited to, mining, cooling water 
supply, hydraulic conveyance, gravel wash-
ing, fire protection, or oil well repressuriza-
tion. 
 
Industrial Process Supply (PRO) - Uses 
of water for industrial activities that depend 
primarily on water quality. 
 
Ground Water Recharge (GWR) - Uses of 
water for natural or artificial recharge of 
ground water for purposes of future extrac-
tion, maintenance of water quality, or halting 
of saltwater intrusion into freshwater aqui-
fers. 
 
Freshwater Replenishment (FRSH) - Uses 
of water for natural or artificial maintenance 
of surface water quantity or quality. 
 
Navigation (NAV) - Uses of water for ship-
ping, travel, or other transportation by pri-
vate, military, or commercial vessels. 
 
Hydropower Generation (POW) - Uses of 
water for hydropower generation. 
 
Water Contact Recreation (REC-1) - Uses 
of water for recreational activities involving 
body contact with water, where ingestion of 

water is reasonably possible. These uses 
include, but are not limited to, swimming, 
wading, water-skiing, skin and scuba diving, 
surfing, white water activities, fishing, or use 
of natural hot springs. 
 
Non-contact Water Recreation (REC-2) - 
Uses of water for recreational activities in-
volving proximity to water, but where there 
is generally no body contact with water, nor 
any likelihood of ingestion of water.  These 
uses include, but are not limited to, picnick-
ing, sunbathing, hiking, beachcombing, 
camping, boating, tidepool and marine life 
study, hunting, sightseeing, or aesthetic en-
joyment in conjunction with the above activi-
ties. 
 
Commercial and Sport Fishing (COMM) - 
Uses of water for commercial or recreational 
collection of fish, shellfish, or other organ-
isms including, but not limited to, uses in-
volving organisms intended for human 
consumption or bait purposes. 
 
Aquaculture (AQUA) - Uses of water for 
aquaculture or mariculture operations in-
cluding, but not limited to, propagation, cul-
tivation, maintenance, or harvesting of 
aquatic plants and animals for human con-
sumption or bait purposes. 
 
Warm Freshwater Habitat (WARM) - Uses 
of water that support warm water ecosys-
tems including, but not limited to, preserva-
tion or enhancement of aquatic habitats, 
vegetation, fish, or wildlife, including inver-
tebrates. 
 
Cold Freshwater Habitat (COLD) - Uses of 
water that support cold water ecosystems 
including, but not limited to, preservation or 
enhancement of aquatic habitats, vegeta-
tion, fish, or wildlife, including invertebrates. 
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Estuarine Habitat (EST) - Uses of water 
that support estuarine ecosystems includ-
ing, but not limited to, preservation or en-
hancement of estuarine habitats, 
vegetation, fish, shellfish, or wildlife (e.g., 
estuarine mammals, waterfowl, shorebirds). 
 
Wildlife Habitat (WILD) - Uses of water 
that support terrestrial or wetland ecosys-
tems including, but not limited to, preserva-
tion and enhancement of terrestrial habitats 
or wetlands, vegetation, wildlife (e.g., 
mammals, birds, reptiles, amphibians, inver-
tebrates), or wildlife water and food sources. 
 
Preservation of Biological Habitats of 
Special Significance (BIOL) - Uses of wa-
ter that support designated areas or habi-
tats, such as established refuges, parks, 
sanctuaries, ecological reserves, or Areas 
of Special Biological Significance (ASBS), 
where the preservation or enhancement of 
natural resources requires special protec-
tion. 
 
Rare, Threatened, or Endangered Spe-
cies (RARE ) - Uses of water that support 
aquatic habitats necessary, at least in part, 
for the survival and successful maintenance 
of plant or animal species established under 
state or federal law as rare, threatened or 
endangered. 
 
Migration of Aquatic Organisms (MIGR) – 
Uses of water that support habitats neces-
sary for migration or other temporary activi-
ties by aquatic organisms, such as 
anadromous fish. 
 
Spawning, Reproduction, and/or Early 
Development (SPWN) - Uses of water that 
support high quality aquatic habitats suit-
able for reproduction and early development 
of fish. 
 

Shellfish Harvesting (SHELL) - Uses of 
water that support habitats suitable for the 
collection of filter-feeding shellfish (e.g., 
clams, oysters, and mussels) for human 
consumption, commercial, or sports pur-
poses. 
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